This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


THE  LIBRARY 

OF 

THE  UNIVERSITY 

OF  CALIFORNIA 

GIFT  OF 

Dr.   F.  W.   Zerban 


THE 

PRACTICAL   SUGAR   PLANTER; 

A  COMPLETE  ACCOUNT  OF  THE 

CULTIVATION  AND  MANUFACTURE 

OF  THE 

SUGAR-CANE, 

ACCORDING  TO  THB 

LATEST  AND  MOST  IMPROVED  PROCESSES. 


DB3CRIBINQ  AND  COMPARING  THB  DIFFERENT  SYSTEMS  PUR- 
SUED IN  THE  EAST  AND  WEST  INDIES  AND  THE  STRAITS 
OF  MALACCA,  AND  THE  RELATIVE  EXPENSES  AND 
ADVANTAGES  ATTENDANT  UPON  EACH : 

BEING   THE   RESULT   OF   SIXTEEN  YEARS*  EXPERIENCE 
AS  A  SUGAR  PLANTER  IN  THOSE  COUNTRIES. 


By  LEONARD  iWRAY,  Esq 


c' 


won  Itttttftotts  IlIti0tr«tioti«. 


LONDON: 
SMITH,  ELDER  AKD  CO.,  06,  CORNHILL. 

1848. 


LOVDOV ! 

PKXKTBD  BT  8TEWA1IT  AVD  MVRRAT, 

OLD  BAXLBT. 


^7f 


TO 

THE  RIGHT  HONOURABLE 

THE  EAKL  OF  ELGIN  AND  KINCARDINE, 

G0rBSNO&*OEK£ftAL  OF  CANADA,  LATE  GOVERNOR  OF  JFAMAICA,  ETC. 


My  Lord^ 

As  Governor  of  Jamaica^  at  a  period 
when  despair  had  begfun  to  pervade  the  whole  plant- 
ing community  of  the  West  India  islands,  your 
Lordship  laboured  to  arouse  the  drooping*  energies 
of  the  planting  body,  and  to  restore  that  confidence 
which  was  fast  departing.  By  addressing  yourself 
to  the  intelligence  of  the  planters  themselves,  your 
Lordship  well  knew  that  you  were  engaging  the 
vigorous  minds  of  really  practical  men  in  the  great 
work  of  improvement;  that  you  were  leading  their 
intelligence  to  exercise  itself  in  the  investigation  of 
those  causes  and  effects,  which  science  so  readily 
'    M::  ;  and  that,  in  pursuing  such  an  investiga- 

^\  "'ity  could  not  fail  to  discover  a  new  world  of 
valuable  information.  In  competing  for  the  prizes, 
which  your  Lordship  (with  characteristic  penetration 
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and  liberality)  offered,  many  of  the  competitors  found 
it  necessary  to  consult  chemical  and  other  authori- 
ties, with  whose  works  they  had  previously  been 
unacquainted ;  and  were  thus  led  on,  almost  imper- 
ceptibly, to  recognise  facts,  of  which  they  had  until 
then  been  totally  ignorant.  The  perfect  realization 
of  your  Lordship's  anticipations  is  satisfactorily 
evidenced  in  the  excellent  treatise  written  by  (the 
late)  Mr.  Whitehouse  on  that  occasion;  for  that 
lamented  planter  was  so  sensitive  to  the  injustice  that 
was  done  him,  in  the  subsequent  award  of  the  prize,  for 
which  he  had  competed,  that,  in  an  able  review  of  the 
successful  treatise,  as  well  as  the  others,  he  exposed 
their  various  faults,  and  demonstrated  the  correct- 
ness of  his  own  views.  A  discussion  of  this  nature 
naturally  excited  the  attention  of  the  planters  to  the 
points  in  dispute,  and  induced  an  inquiry  into  the 
several  improvements  suggested.  Thus  a  spirit  was 
implanted — a  curiosity  engendered,  which  cannot  fail 
to  develope  itself  to  the  benefit  of  ^^  the  planting 
interest/^  It  is  to  your  Lordship  that  this  is  due ;  it 
was  yourself  who  implanted  this  spirit  of  energy  and 
inquiry,  nurtured  it  by  your  fostering  care,  and  pro- 
tected it  by  the  influence  of  your  rank  and  station. 
The  planters  of  the  West  Indies  have  not  been  back- 
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ward  in  testifying-  their  respect  and  gratitude  to  your 
Lordship  for  your  valued  exertions,  which  will  never 
be  forgotten  in  those  islands. 

At  the  period  of  which  I  have  spoken,  I  was  in 
the  East  Indies;  yet  I  felt  that  your  Lordship's 
exertions  aflFected  beneficially  the  whole  body  of 
sugar  planters,  and,  as  a  member  of  that  body 
myself,  I  have  ever  since  been  anxious  to  offer  you 
my  individual  acknowledgments. 

In  presenting  these  pages  to  the  public,  I  am 
afforded  an  opportunity,  the  most  favourable  I  may 
ever  have,  of  gratifying  that  desire.  Permit  me 
then,  my  Lord,  to  dedicate  this  7vork  to  your  Lord- 
ship :  do  me  the  honour  to  accept  it  as  the  humble 
tribute  of  my  esteem,  respect,  and  gratitude;  and 
allow  me  to  add  my  truest  wishes  for  your  Lordship^s 
long  continued  health  and  happiness. 

I  am,  my  Lord, 

Your  Lordship's  very  humble 
and  obedient  Servant, 

LEONARD  WEAY. 

Loif  DON,  April  1848. 
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NoTWiTHSTAKDiNO  the  vast  sums  of  money,  and  the  im- 
portant interests  involved  in  the  cultivation  of  the  sugar- 
cane, and  tbe  manufacture  of  its  juices  into  sugar  and  rum, 
— notwithstanding  the  extraordinary  changes  which,  within 
the  last  fifteen  years,  have  so  vitally  affected  those  interests, 
and  which  at  the  present  moment  seem  to  threaten  ruin  to  our 
sugar  growing  colonies, — ^yet  we  find  that  from  1830  up  to 
the  present  time,  no  standard  work  has  appeared  to  aid  and 
assist  the  planting  body  :  with  the  solitary  exception  of  that 
by  Mr.  G.  R.  Porter. 

In  1830,  that  gentleman  brought  out  his  book  on  "  the 
Sugar-cane ;"  and  in  1843  a  second  edition  appeared :  both  of 
which  editions  are  well  known  to  every  sugar  planter. 
But  Mr.  Porter  was  himself  possessed  of  no  practical  know- 
ledge ;  and  although  he  most  truly  deserve'd  all  the  credit 
which  his  work  ha9  gained  him,  still  it  can  only  be  viewed 
as  a  compilation,  which  is  excellent  in  itself,  and  has  been 
useful  to  many.  But  is  it  not  remarkable  that  his  should 
be  the  only  work  afforded  the  English  planter,  during  so 
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long  a  period,  on  so  important  a  subject,  and  at  such  a 
critical  time ;  when  each  succeeding  month  brings  with  it  an 
accession  of  anxiety  and  dread  ?  It  is,  indeed,  astonishing ; 
and  difficult  to  be  accounted  for. 

As  far  as  small  treatises,  essays,  and  pamphlets  go, 
there  have  been  at  least  some  score  written  within  the  last 
few  years ;  three-fourths  of  which  were  called  forth  by  the 
prizes  offered  by  the  Earl  of  Elgin,  the  late  Governor  of 
Jamaica.  This  excellent  nobleman  addressed  himself  to  the 
experience  and  intelligence  of  the  planters  themselves,  and 
liberally  gave  two  prizes,  of  one  hundred  pounds  each,  for 
the  best  practical  treatises ;  the  one  on  the  cultivation,  and 
the  other  on  the  manufcicture  of  the  sugar-cane  plant. 
Eight  of  these  I  had  the  honour  of  receiving  as  a  present 
from  "  the  Royal  Agricultural  Society  of  Jamaica." 

Whilst  these  were  being  written  in  the  West,  I  was 
prevailed  on  to  furnish  "  the  Agri-Horticultural  Society  of 
India,"  with  a  small  treatise  applicable  to  the  East  Indies  ; 
which  accordingly  appeared  in  that  Society's  journal,  and 
gained  for  me  a  vote  of  thanks,  and  the  liberal  award  of 
three  hundred  Company's  rupees. 

But  these  small  productions*  are  not  of  the  character 
demanded  by  so  important  and  comprehensive  a  subject. 
Hence  the  great  want,  which  is  at  present  felt  by  tlie  planters 
in  our  various  colonies,  of  a  complete  work,  which  shall 
explain  the  systems  pursued  in  different  parts  of  the  world, 

*  Since  the  above  was  written,  there  has  appearcil  a  treatise  by  Dr.  Evans, 
ou  the  art  of  obtaining  sugar  from  the  sugar-cane ;  which  relates  to  the  maDu- 
factore  of  cane  J  nice  into  sugar. 
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with  their  results,  and  point  out,  in  a  clear  and  practical 
manner,  the  most  approved  modes  applicable  to  each  par- 
ticular locality.  It  is  evident,  that  to  become  qualified  for 
such  a  task,  it  is  necessary,  not  only  to  visit  the  countries 
whereof  it  should  treat,  but  also  to  reside  in  them,  and 
pursue  in  each  the  planter's  profession ;  by  which  means 
alone,  one  can  hope  to  gain  that  practical  experience  which 
will  enable  him  to  impart  really  useful  information. 

It  is  very  seldom  a  planter  can  be  found,  who  has  had 
these  opportunities  of  collecting  information  and  comparing 
different  systems;  indeed,  I  know  but  one^  who  has  had  such 
opportunities  as  myself. 

Sixteen  years'  experience  as  a  practical  planter  in  Jamaica, 
Bengal,  and  the  Straits  Settlements,  gives  me,  I  think,  the 
necessary  qualifications;  and  should  gain  for  me  that  attention 
which,  I  hope,  the  succeeding  pages  will,  on  perusal,  be 
found  to  merit. 

It  will  be  a  source  of  sincere  gratification  to  me,  to  know 
that  the  result  of  my  experience  has  been  useful  to  the 
sugar  interests  of  our  colonies ;  whilst,  I  am  sure,  my  earnest 
desire  to  be  of  service  to  my  brother  planters  must,  at  least, 
secure  me  their  good  will,  and  attentive  consideration  to  the 
subject  of  this  work. 
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CHAPTER  I. 

BBIBP  GLANCB  AT  THB  BISTORT  OF  THB  SUOAB-CANB. — 
YABIOUS   DESCRIPTIONS   AND  THEIR   QUALITIES. 

It  k  a  matter  of  considerable  doubt,  whether  the  sugar-cane 
plant  is  a  native  of  America  or  .not.  Strong  opinions  have 
been  given  as  to  the  improbability  of  its  being  so ;  whilst,  on 
the  other  hand,  many  old  writers  assert  with  great  confidence 
the  iaet.  And,  indeed,  viewing  these  conflicting  accounts  dis- 
passionately, we  must  allow,  that,  as  the  plant  was  found 
growing  in  its  utmost  luxuriance  throughout  the  islands  of 
the  Pacific  Ocean  by  our  earliest  navigators,  it  requires  no 
g^reat  stretch  of  imagination  to  believe  that  it  was  also 
growing  on  the  great  continents  of  America  long  before  it 
was  brought  there  by  the  Portuguese  and  Spaniards.  It 
would  not  be  difficult  to  adduce  many  arguments  in  isupport 
of  this  belief:  but  I  am  well  aware  that  such  a  discussion 
here  would  be  deemed  tedious  and  irrelevant. 

The  Chinese  assert  that  sugar  has  been  made  from  the 
cane,  in  China,  for  upwards  of  3000  years ;  and,  without 
disputing  with  "  the  flowery  nation^  for  a  fisw  hundred  years 
more  or  less,  we  will  at  once  concede  to  them  their  un- 
deniable claim  to  very  great  antiquity  as  sugar  manufac- 
turers. But  I  cannot  divest  myself  of  the  belief  that  India— 
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not  China — is  in  reality,  the  country  from  which  the  sugar- 
cane FIRST  emanated.  Whether  sach  be  indeed  the  case  or 
not,  we  have  now  no  possible  means  of  deciding :  and,  more- 
over, it  is  a  question  which  no  way  interests  the  plain 
matter-of-fact  planter ;  suffice  it,  therefore,  to  say,  that  it  is 
now  found  growing  in  almost  every  tropical  country  under 
the  sun, 

VARIETIES   KNOWN,  AND  THEIB  QUALITIES. 

From  what  I  have  already  seen,  I  do  not  hesitate  to  say 
that  an  endeavour  to  describe  all  the  different  varieties  of 
cane  that  are  known,  would  be  a  wearisome,  if  not  a  hopeless, 
task ;  from  which,  it  is  clear  to  my  mind,  that  no  adequate 
benefit  can  be  derived.  Therefore  I  will  confine  myself  to  a 
mention  of  those  which  have  been  more  prominently  brought 
before  me;  and  amongst  them,  I  think,  almost  every  variety 
known  to  the  generality  of  my  readers  will  be  found  noticed. 

In  Jamaica,  the  varieties.common  are — the  Bourbon,  the 
Otaheite,  and  Batavian  canes. 

In  Bengal, — the  yellow  and  purple  ribbon-canes  of  Ota- 
heite ;  the  Bourbon,  or  Mauritius ;  the  Singapore  (Tibboo 
Leeut*) ;  the  large  purple  cane  of  Java ;  the  red  cane  of 
Assam ;  the  common,  small,  hard  cane  of  China ;  and  some 
ten  different  kinds  of  native  cane,  varying  in  thickness,  from 
one  inch  and  a  half,  to  half  an  inch  in  diameter :  the  very 
smallest  resembling  little  riding-switches. 

In  the  Straits  settlements  of  Penang  and  Province  Wei- 
lesley,  Malacca,  and  Singapore,  the  varieties  are — the  Sa- 
langore  cane,  or,  as  the  Malays  term  it,  Tibboo  Capper;  the 
Tibboo  Leeut ;  the  Tibboo  Teeloor,  or  egg  cane ;  the  Tibboo 
£tam,  or  black  cane ;  the  Tibboo  Meerah,  or  red  cane ;  the 
Tibboo  Batavee,  or  Batavia  cane;  the  Tibboo  China,  or  small 
China  cdne ;  and  many  others  not  requiring  description. 

To  ^ve  a  distinct  account  of  the  foregoing  canes,  I  will 
take  them  as  I  have  named  them,  each  in  succession. 
*  TIblM>o>  or  TttMoo,  i»  tlie  {laky  zitme  Ibr  a  fogsr  caae. 
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TTte  Bourbon  came. — ^Here  does  not  appear  to  me  to  exist 
aoy  very  satisfactory  account  of  the  origin  of  this  variety ; 
the  opinion  generally  receiyed  is,  that  it  was  introduced  into 
the  West  Indies  from  the  island  oi  Bourbon^  but  came  origin- 
ally from  the  coast  of  Malabar,  where  it  was  found  growing 
spontaneously.  When  first  discovered,  it  is  stated  to  have 
been  a  small-sized,  but  soft  and  juicy  cane,  which  was  so 
much  affected  by  the  change  of  climate,  soil,  and  the  culti- 
vation it  received  in  Bourbon,  that  it  increased  wonderfully 
in  size  and  richness  of  juice;  so  that  it  was  cultivated  in  pre- 
ference to  the  old  species,  which  at  length,  it  entirely  super- 
seded throughout  the  island. 

From  my  own  experience  in  Jamaica,  I  can  pronounce  it 
a  most  valuable  cane :  but  I  entertain  a  strong  suspicion  that 
it  is  in  reality  no  other  than  the  Tibboo  Leeut  of  Singapore, 
(sometimes  called  the  Otaheite  cane)  somewhat  altered  by 
change  of  soil  and  climate.  I  have  bestowed  considerable  at- 
tention upon  it,  and  have  carefully  marked  the  Tibboo  Leeut, 
growing  on  entirely  different  soils,  in  different  situations,  and 
under  widely  different  circumstances,  and  I  can  come  to  no 
other  conclusion  than  that  they  are  identical. 

The  Otaheite  canes  are  two ;  the  yellow  or  straw-coloured, 
and  the  purple-striped  or  ribbon  cane. 

The  former  and  the  Bourbon  are  so  much  alike  in  all 
respects,  and  have  become  so  intermixed  on  West  India 
estates,  that  it  is  a  matter  of  great  difficulty  to  distinguish 
betvreen  them :  indeed,  I  have  long  been  of  opinion  that 
they  are  the  same  variety  of  cane.  If  we  remember  that 
the  Bourbon  was  taken  to  that  island,  then  to  Martinique, 
and  afterwards  spread  in  course  of  time  throughout  the 
West  India  islands ;  that  the  Otaheite  was  taken  direct 
from  that  island  to  the  West  Indies,  and  direct  to  Calcutta 
and  the  Straits  Settlements;  that  the  Tibboo  Leeut  came 
from  Manilla  (evidently  from  Otaheite  originally)  to  the 
Straits  of  Malacca : — if  we  consider  these  facts,  we  shall  find 
no  cause  fi>r  astonishment  at  the  very  slight  difference  that 
<^U8ts  between  them ;  on  the  contrary,  we  must  be  much 

B  2 


4  OTAHEITB  VARIETY. 

struck' at  the  extreme  similitade,  which  even  such  extraordi- 
nary changes  have  failed  to  destroy.  But  let  the  three  be  col- 
lected, and  then  planted  out,  under  precisely  similar  circum- 
stances, and  I  am  quite  satisfied  no  man  can  distinguish  the 
one  from  the  other :  at  all  events,  I  have  no  hesitation  in 
owning  that  I  never  could;  the  which  has  served  to  convince 
me  that  they  all  came  originally  from  Otaheite. 

As  I  consider  them  to  be  the  same  variety,  and  as  one 
description  serves  for  the  whole,  I  will  therefore  treat  of 
them  accordingly.  With  the  advantages  of  a  good  soil  and 
favourable  season,  plants  of  the  first  year's  growth  often 
attain  the  height  of  twelve  or  fourteen  feet;  measuring  six 
inches  in  circumference,  and  with  joints  eight  or  nine  inches 
apart.  I  do  not  mean  to  imply  that  the  average  size  of  a 
field,  or  of  fields,  is  so  large ;  but  that  canes  may  be  picked 
out,  from  amongst  them,  fully  as  large  as  that  Such  plant 
canes  commonly  yield  (in  Jamaica,  Bengal,  and  the  Straits) 
two  and  a  half  tons,  and  not  unfrequently  three  tons,  of 
marketable  sugar  per  acre.  Such  an  amount  of  produce 
per  acre,  is  a  very  common  and  well-known  occurrence ;  but 
the  general  calculation  amongst  planters  is,  however,  two 
torn  of  dry  sugar  from  each  acre  of  "  plant  canes :"  that  is, 
canes  of  the  first  year's  growth.  I  can  see  no  difierence  in 
the  yield  of  this  cane,  in  either  Indies ;  for,  in  good  land,  the 
return  is  generally  as  above  stated. 

Planted  at  proper  seasons,  as  will  be  treated  of  hereafter, 
they  often  attain  maturity  in  ten  months,  and  very  rarely 
exceed  twelve.  Under  certain  circumstances,  it  may  be 
expedient  to  allow  them  even  fourteen  months ;  as  in  exces- 
sively rich  land,  or  a  wet  season  :  but,  of  course,  these  cir- 
cumstances come  more  particularly,  under  another  head; 
which  will  be  fully  discussed  in  its  proper  place. 

These  canes  require  a  generous  soil,  careful  fencing,  and 
attentive  management.  Many  soils  which  suit  other  varieties 
are  unfit  for  the  proper  development  of  these ;  whilst  it  is 
generally  remarked,  that  they  are  more  sensible  of  the 
injuries  committed  by  the  trespassing  of  cattle,  sheep,  &c. 
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during  their  early  growth,  than  other  descriptions.  The 
foliage  of  the  Otaheite  is  of  a  pale  green,  leaves  broad  and 
drooping  much;  and  the  plant,  on  arriving  at  maturity, 
frequently  arrows,  or  flowers;  which  renders  it,  when  in 
extensive  fields,  exceedingly  graceful  and  ornamental  in 
appearance. 

"  The  purple  striped  Otaheite"  cane  is  very  much  like  the 
ribbon  cane  of  Batavia  in  appearance :  but  the  former  has 
broad  purple  stripes,  on  a  greenish  yellow  ground,  whereas 
the  latter  is  of  a  blo^-red,  on  a  transparent  straw-coloured 
ground.  It  is  often  called  "  the  Otaheite  ribbon  cane,"  in 
contradistinction  to  "  the  ribbon  cane  of  Batavia."  Its 
foliage  is  of  a  much  darker  colour  than  that  of  the  yellow 
variety,  whilst  its  leaves  droop  much  less.  It  is  a  hardy 
and  estimable  description  of  cane,  of  large  size,  soft,  juicy, 
and  sweet ;  and  yields  sugar  in  equal  quantities,  though  of  a 
rather  dark  quality. 

The  Batavian  canes  with  which  I  am  acquainted  are  of 
four  descriptions,  viz.,  the  yellow  violet ;  the  purple  violet  or 
Java  cane ;  the  "  transparent,"  or  ribbon  cane ;  and  the  Tib- 
boo  Batavee,  or  Batavian  cane,  of  the  Straits. 

"The  yellow  violet,"  so  denominated  in  the  West  Indies, 
differs  from  the  Bourbon  in  being  smaller,  less  juicy,  con- 
siderably harder,  of  slower  growth,  and  of  a  foliage  much 
darker  and  more  erect.  When  ripe,  it  is  usually  of  a  straw- 
colour,  its  skin  or  rind  is  thick,  and  the  pith  hard ;  but  its 
jnice  is  rich  and  abundant.  The  yellow  violet  does  not 
require  so  rich  a  soil  as  the  Otaheite,  but  contents  itself  with 
tbat  of  an  inferior  description :  this  renders  it  of  much 
importance  in  planting  out  large  tracts  of  land,  some  por- 
tions of  which  may  be  too  poor  for  its  superiors.  In  Jamaica 
it  is  usual,  in  such  places,  to  plant  the  violet ;  thus  we  often 
see  large  patches  of  it  flourishing  in  the  midst  of  a  field  of 
the  Bourbon.  To  an  unpractised  observer,  this  sight  would 
cause  much  speculation;  as  its  dark  green  foliage  presents  a 
striking  contrast  to  the  pale  green  of  its  immediate  neigh- 
hours,  and  might  lead  to  the  conclusion  that  those  dark 
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green  patches  were  occasioned  by  some  greater  degree  of 
fertility  and  moisture  existing  in  those  parts ;  whereas  the 
contrary  is,  in  fact,  the  case.  The  sugar  manafactnred 
from  this  cane,  is  of  a  very  fine  quality ;  but  considerably 
less  in  quantity  than  the  Bourbon.  A  yery  common  custom 
of  the  Jamaica  planter  is,  to  mix  the  yellow  violet  with 
Bourbon  plant  canes,  according  to  proportion ;  for  the  pur- 
pose of  rectifying  the  juice  of  the  latter,  so  that  burning 
and  other  such  vexatious  occurrences  might  not  arise  in 
boiling.  • 

"  The  purple  violet,"  or  large  black  cane  of  Java,  is  fully 
as  thick  as  the  Otaheite,  with  joints  varying  from  three  to 
seven  inches  apart.  In  height  it  is  usually  about  eight  or 
ten  feet,  with  leaves  of  a  lighter  green  than  the  "yeDow 
violet."  The  very  upper  joints  soifaetimes  exhibit  fiunt 
streaks,  becoming  imperceptible  in  the  lower  joints,  which 
are  of  the  darkest  purple  colour.  Very  frequently  a  white 
resinous  film  is  seen  incrusted  on  the  joints  of  this  cane, 
which,  over  the  rich  purple,  presents  much  the  same  appear- 
ance as  that  peculiar  to  the  finest  bloom  raisins.  Sometimes 
this  resinous  crust  lies  so  thick,  that  the  purple  of  the  cane 
itself  is  in  some  joints  searcely  perceptible.  When  in  per- 
fection, it  yields  a  very  sweet  and  rich  juice.  Being  very 
hard,  it  is  difficult  to  grind,  and  afibrds  a  comparatively 
small  quantity  of  juice ;  which  is  sometimes  rather  trouble- 
some, from  the  resinous  (or  gummy)  and  colouring  matter 
which  it  contains.  It  is  a  very  hardy  cane,  thriving  well  in 
poor,  dry  soils ;  and  in  Jamaica  it  is  often  planted  in  the  outer 
rows  of  the  cane  fields,  to  stand  the  brunt  of  trespassing 
cattle ;  which,  browsing  along  the  roads,  or  breaking  through 
fences,  tear  and  trample  down  the  canes.  To  other  descrip- 
tions of  cane,  these  ravages  would  be  very  serious  indeed ; 
but,  fortunately,  the  purple  violet  is  so  hardy,  that  it  quickly 
recovers  from  such  injuries,  and  springs  up  again  with 
astonishing  rapidity.  It  was  introduced  into  the  West 
Indies  about  the  same  time  as  the  Bourbon,  and  is  still  much 
cultivated.    In  the  Straits  the  Malays  term  it  Tibboo  Etam 
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(JBfiojR,  black ;  Tibbooy  cane),  or  black  cane,  and  cultivate  it 
mnch  aroand  their  houses,  for  eating. 

**  The  transparent"  or  ribbon  cane,  is  much  smaller  in  size 
than  the  Otaheite  ribbon  cane ;  is  of  a  bright  transparent 
yellow,  with  a  number  of  blood  red  streaks  or  stripes, 
running  the  whole  length  of  the  stalk,  and  varying  in 
breadth  from  a  quarter  to  a  full  inch ;  and  being  very  clear 
withal  in  its  tints,  it  presents  a  very  pretty  appearance. 
Its  leaves  are  of  a  green,  similar  to  that  of  the  yellow 
violet,  but  more  erect.  It  grows  from  six  to  ten  feet  high» 
with  joints  from  four  to  eight  inches  apart,  and  four  inches 
in  circumference. 

**The  transparent,"  is  generally  planted  in  light,  sandy 
sofls  where  no  other  cane  will  thrive;  sometimes  it  is  planted 
promiscuously  with  the  yellow  violet.  Although  its  rind  is 
thick,  and  general  texture  hard,  yet  it  yields  a  good  quantity 
of  juice  of  excellent  quality,  which  is  easily  converted  into 
fine  £ur  sugar.  Planters  often  grind  this  cane,  also,  with 
Bourbon  plants,  for  the  same  reason  as  applies  to  the 
yellow  violet. 

''He  Tibboo  Batavee,"  or  Batavian  cane,  is  a  cane 
common  in  the  Straits  of  Malacca^  where  it  is  cultivated  by 
the  Malays.  In  appearance  it  is  much  like  the  yellow 
violet,  except  in  the  peculiarity  of  its  colour,  which  is  rather 
greenish,  with  a  pink  shade,  in  parts ;  in  some  of  the  lower 
joints,  this  pink  colour  is  very  bright  and  pretty,  whilst  in 
the  upper,  it  b  more  faint  and  delicate :  the  joints  are 
sddom  more  than  from  three  to  six  inches  apart.  In 
lieight,  size,  and  foliage,  it  closely  resembles  the  yellow 
violet;  although  it  differs  from  it,  in  being  much  softer,  more 
Juicy,  and  less  hardy  in  habit.  In  a  rich  soil  it  is  prolific 
and  rattoons  well, — its  juice  is  rich,  clarifies  easily,  and 
^ves  a  fine  sugar :  but  on  the  whole,  it  is  inferior  to  the 
Otaheite  variety,  yet  requires  an  equally  rich  soil. 

A  description  of  cane  was  sent  from  the  Mauritius  to 
Ih'ovince  Wellesley,  Pinang,  under  the  general  name  of 
^  the  Mauritius  cane,"  and  I  had  several  opportunities  of 
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seeing  it  growing,  when  but  young.  It  is  very  difierent 
from  other  descriptions  of  cane  I  have  seen  from  the  Mauri- 
tius, and  it  struck  me  as  being  an  East  Indian  cane  improred 
by  cultivation. 

I  have  seen  only  three  varieties  of  large  canes,  on 
the  Continent  of  India,  which  are  supposed  to  be  pecu- 
liar to  the  country :  one  is  the  large  red  cane  of  Assam, 
specimens  of  which  were  kindly  sent  me  by  Dr.  Keith 
Scott,  the  hon.  East  India  Company's  civil  surgeon,  at 
Gowhatty  in  Assam.  This  gentleman  had  estabUshed  a 
sugar  estate  at  Gowhatty,  and  made  sugar ;  so  that  he  had 
experience  of  the  right  sort,  which  lends  to  his  opinion  con- 
siderable weight.  In  writing  of  these  canes,  he  says: — 
"This  morning  I  despatched  by  the  Assam  Company*s 
tea  boat,  a  couple  of  red  sugar  canes  for  yon,  requesting 
the  Honorary  Secretary  of  the  Company  to  forward  them 
to  you.  They  are  of  a  description  you  may  not  have  met 
with  before,  very  juicy  and  sweet;  the  sugar  produced  from 
them  is  of  an  exceedingly  fine  grain  and  good  colour :  they 
are  moreover  strong  in  growth,  and  much  less  apt  to  fall 
over  than  the  Otaheite,  to  which  they  are  fully  equal  in 
size,  as  well  as  in  quantity  and  quality- of  juice.  I  am  also 
preparing  for  you  some  "^(wcct-^"  of  this  cane,  in  different 
stages;  which  I  will  despatch,  when  quite  dried.  I  have 
now  (January)  canes  in  flower,  which  were  planted  last 
May!!" 

So  that  the  canes  in  flower,  were  only  eight  months  old ; 
consequently  they  could  be  cut  and  manufactured  in  ten 
months  from  the  day  of  being  planted.  I  am  sorry  to  say 
that  two  months  elapsed  before  I  received  these  fine  canes, 
by  which  time  they  were  dead  and  withered  up. 

Some  time  afterwards,  Dr.  Scott  again  sent  me  two 
boxes,  with  some  pieces  of  the  same  cane,  growing;  but 
unfortunately  they  did  not  survive  the  long  and  round- 
about way  by  which,  through  unforeseen  occurrences,  they 
were  sent. 

I  subsequently  ^ad  a  long  and  interesting  conversation 
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with  my  kiod  and  excellent  friend,  when  he  repeated  all  he 
bad  before  written,  and  added  mnch  more,  in  praise  of  this 
red  cane, — ^from  all  which  I  have  been  led  to  form  a  very 
high  opinion  of  it. 

In  Lower  Bengal  (near  Calcutta),  and  in  the  Straits  of 
Malacca,  a  large  red  cane  abounds,  which  bears  so  exact 
a  resemblance  to  Dr.  Scott's  Assam  cane,  that  I  conceive  it 
to  be  the  same  identical  variety,  somewhat  improved  in  the 
rich  and  fertile  soil  of  Assam.  It  must  be  remembered  that 
I  do  not  speak  positively,  as  I  never  had  an  opportunity  of 
seeing  the  foliage  of  the  Assam  cane. 

The  red  cane  of  Bengal,  is  a  large  and  fine  cane,  much 
used  about  Calcutta  for  sugar  manufacture;  and  I  have 
had  brought  to  me  by  natives,  sugar  made  from  it  by  them- 
selves (in  their  own  rough  and  primitive  way),  which  ex- 
hibited a  grain  of  immense  size,  strength,  and  brilliancy. 
They,  however,  say  that  it  is  not  a  good  cane  for  sugar 
making,  as  the  juice  is  very  dirty,  and  the  sugar  always 
dark  coloured.  These  assertions,  however,  have  no  weight 
with  me ;  for  I  can  easily  detect  the  cause,  and  know  that  it 
can  be  avoided. 

In  the  first  place,  the  Bengalee  cultivator  has  a  plan  of 
tying  up  the  canes  of  each  root  closely  together,  with  bands 
made  with  twisted  cane  leaves ;  so  that,  as  they  grow,  the 
resinous  substance  exuding  from  the  rind,  accumulates  along 
the  whole  length  of  each  cane,  turns  black,  and,  together 
with  the  excrement  of  numerous  insects,  (which  harbour  and 
breed,  in  these  snug  retreats,)  make  the  cane-stalk  quite 
filthy:  add  to  this,  the  exclusion  of  air  and  light,  which 
are  necessary  to  the  perfect  elaboration  of  the  juices,  and  I 
think  we  need  not  be  surprised  at  the  juice  being  dirty  and 
difiicult  to  clarify.  In  the  Straits  of  Malacca,  I  have  seen 
them  as  clean  as  other  canes,  tall,  erect,  and  vigorous :  but 
the  Chinese  say  that  in  grinding,  they  give  out  a  consider- 
able quantity  of  colouring  matter, — ^which  by  the  way  would 
he  of  little  consequence,  did  they  clarify  their  cane  juice 
poperly :  which  they  do  not. 
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I  Still  therefore,  indine  to  the  opinion,  that  they  are  a  fine, 
and  under  certain  circumstances,  valuable  description  of 
cane.     The  Malay  name  is  "  TU>boo  merah" — ^red  cane. 

The  next  large  canes,  are  the  black  and  the  yellow  Ne- 
paul  canes,  which  I  obtained  from  the  kingdom  of  Nepaul : 
—four  plants  of  each,  growing  in  boxes.  They  arrived 
safely,  after  a  stries  of  adventures,  in  a  fine,  healthy  condi- 
tion, ghring  promise  of  becoming  fine  canes :  but  a  long 
and  dangerous, illness  obliged  me  to  go  away  for  change  of 
air,  during  which  time  they  were  destroyed  by  goats.  They 
were,  however,  lai^e  sized  and  fine  looking  canes,  fully 
equal  in  appearance  to  the  Assam  cane, — and  my  messen- 
gers, together  with  the  Nepaulese  (in  my  employ),  gave 
them  the  very  highest  character.  I  regret  to  say  that  I 
never  had  another  opportunity  of  seeing  these  varieties 
again. 

As  to  the  small  sized  canes  cultivated  in  India,  they  are 
so  numerous,  that  I  cannot  attempt  a  description  of  them ; 
moreover,  they  are,  in  comparison  with  those  which  have 
been,  and  are  to  be,  noticed,  so  very  wretched,  that  did  I 
not  know  them  to  be  cultivated,  by  the  prejudiced  native, 
to  an  immense  extent,  I  should  deem  them  unworthy  of 
being  mentioned  in  any  way :  as  it  is,  I  shall  have  to  treat 
at  large  of  them  when  I  come  to  explain  the  cultivation  of 
the  cane  in  India. 

"The  CMna  cane"  was  received  into  the  Botanic  Garden 
of  Calcutta,  in  1796,  direct  from  China;  having  been  spe- 
cially ordered  by  the  Bengal  Government,  at  the  sugges- 
tion of  Dr.  Roxburgh,  who  considered  it  a  new  species, 
and  named  it,  Saccliarum  Sinenses  or  Chinese  sugar  cane. 
Writing  in  1799,  Dr.  Roxburgh  says,  "  it  has  been  culti- 
vated with  the  utmost  possible  success;  many  huhdred 
THOUSANDS  havc  been  distributed  over  the  country  amongst 
the  cultivators  of  that  article."  Dr.  Boyle*  writes,  "  it  pos- 
sessed the  advantage  of  being  so  hard  and  solid  as  to  resist 
the  forceps  of  the  white  ants  and  the  teeth  of  the  jackal ; 
* .  See  Boyle,  on  tiie  PnidiictiTe  Beioaioei  of  Indto,  p.  98. 
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two  great  enemies  to  the  East  India  sugar  plantations. 
It  was  found,  however,  too  difficult  to  express  the  juice  with 
the  Bengal  sugar  mill :  but  Dr.  Roxburgh  was  of  opinion 
that  this  might  be  obviated  by  introducing  the  simple  yet 
powerful  mill  of  the  coast  of  Coromandel.  He  further 
describes  the  cane  as  bearing  drought  much  better,  than  the 
sorts  in  general  cultivation;  producing,  moreover,  a  profitable 
crop,  even  to  the  thii'd  year;  while  the  common  cane  of 
India  must  be  annually  renewed.  According  to  the  report 
of  Mr.  Tonchet,  the  commercial  Resident  at  Radnagore,  and 
of  Mr.  R.  Garden,  superintendent  of  the  Hon.  Company's 
Sagar  Plantation  Farm  at  Mirzapore  Culna,  "  it  not  only 
resists  the  ravages  of  the  white  ant  and  jackal,  but  yields 
about  double  the  produce  of  the  common  Bengal  cane." 

Independently  of  this  testimony,  which  I  know  to  be  most 
correct,  I  can  state  my  own  experience  of  them ;  and  I 
cannot  better  do  so  than  by  giving  the  account,  as  I  wrote  it, 
at  the  time  (about  four  years  and  a  half  ago).  The  Chinese 
cane  was  supplied  me  from  the  Society's  Garden,  Calcutta, 
and  took  upwards  of  two  months  coming  up  by  boat ;  yet  it 
was  perfectly  fresh  and  green  on  its  arrival,  whilst  the  other 
descriptions  of  cane  had  all  died,  or  withered  away.  From 
the  three  hundred  canes  sent  me,  by  cutting  them  up  into 
pieces  of  two  joints  each,  I  obtained  sufficient  to  plant  out  a 
small  patch  of  ground ;  which  this  season  yielded  me  so 
many  canes,  that  by  cutting  them  up  as  before,  I  was 
enabled  to  plant  out  about  six  bbgahs  (four  acres)  of  land 
with  them,  besides  supplying  my  neighbours  with  a  few. 
In  its  natnie  it  is  extremely  hardy  a^d  prolific ;  for  during 
the  last  hot  season,  it  remained  uninjured  in  every  respect, 
whilst  the  others  were  all  either  burnt  up,  or  eaten  out  of 
the  ground  by  the  white  ants.  As  the  rains  came  on,  the 
China  canes  sprung  up  wonderfully,  many  roots  having  no 
lees  than  thirty  shoots ;  which,  by  September,  had  become 
fine  canes,  about  twelve  feet  in  height,  three  inches  in  cir- 
camference,  and  with  joints  from  six  to  eight  inches  apart. 
These  were  cot  in  October,  and  planted  out :  yet  although  we 
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had  a  tolerably  severe  winter,  the  cold  appeared  to  hare 
little  or  no  effect  in  checking  their  growth ;  whereas  native 
CANKS,  planted  at  the  same  time,  were  bntirelt  kept  back. 
For  their  extreme  hardiness  in  withstanding  heat  and  cold, 
white  ants,  jackals,  &c.  &c.  I  myself  can  vouch ;  and  more- 
over I  consider  that  it  is  a  variety  of  cane  which  desenres  the 
attention  of  the  East  India  sugar  planter.  Such  was  my 
opinion  nearly  five  years  ago,  and  I  have  had  every  reason 
since  that  time  to  be  satisfied  of  its  correctness. 

A  gentleman  in  Bengal,  largely  connected  with  sugar 
mattel's,  writing  to  me  on  this  subject,  says,  ^  Toa  may 
remember  that  I  wrote  to  you  some  months  ago,  soliciting 
information  and  advice  regarding  the  **  China  cane**  which 
you  gave  so  good  an  account  of,  in  the  Agr,  Hor.  Society  i 
Journal;  I  have  much  pleasure  in  now  giving  you  the  result 
of  my  experiment. 

"  As  you  advised,  I  vn-ote  to  the  Society  for  five  hundred 
canes,  which  arrived  quite  fresh.  I  then  cut  them  up, 
allowing  only  onb  joint  to  each  piece,  and  planting  them 
in  lines,  four  feet  asunder  each  way,  delivered  them  up  to 
the  same  chances  as  my  Otaheite  and  native  canes  were 
exposed  to.  The  result  has  been  beyond  my  utmost  hopes ; 
and  this  too,  after  a  season  of  unusual  severity,  which  has 
grievously  affected  my  native  cane :  and  as  to  my  Otaheite, 
what  with  the  hot  winds,  the  white  ants,  the  long  continued 
wet  weather,  and  the  detestable  jackals,  I  have  saved  but 
a  very  few ;  whilst  nothing  seemed  to  injure  or  affect  the 
China  cane.  Did  you  ever  know  the  Otaheite  cane^sprouts 
to  be  devoured  by  caterpillars?  I  forgot  to  p^t  those  de- 
predators in  the  list  of  enemies  to  the  Otaheite  plant; 
although  they  certainly  are  very  formidable  ones,  as  the 
partial  destruction  of  many  of  my  plants  testified.  They 
attacked  the  plant  when  only  a  few  inches  above  the 
ground,  from  which  many  never  recovered. 

*'  I  understand  that  Indigo  plants  are  often  quite  de- 
stroyed in  the  same  way,  so  perhaps  it  may  not  happen  agaia 
for  some  years.     This  hope  determines  me  in  trying  tlie 
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Otaheite  cane  once  more;  when  if  it  does  not  succeed,  I  shall 
keep  entirely  to  the  China  cane :  which,  by  the  by,  I  am 
now  extending,  as  far  as  my  plants  will  allow  me.  I  am 
disgusted  with  the  natiye  cane,  and  shall  soon  put  them 
aside  altogether.*' 

I  think  these  accounts  of  the  China  cane  are  sufficient  to 
establish  the  fiict  of  its  being  a  variety  well  suited  to  India : 
although  I  need  not  say  that  it  is  immeasurably  inferior  to 
the  Otaheite,  wherever  that  cane  can  be  cultivated  success- 
fully. It  was  introduced  into  India  in  1796,  and  in  1799 
was  spreading  rapidly  all  over  the  country.  It  is  now  very 
common  throughout  Bengal,  although  the  natives  think  it 
a  native  cane,  from  its  having  been  so  long  amongst  them. 
They  have  given  it  a  native  name,  which  I  quite  forget.  I 
met  it  in  several  places  and  recognised  it  at  once;  yet  I 
never  met  but  one  native  who  knew  it  to  be  otherwise  than 
a  native  cane.  Certainly,  its  neglected  cultivation  during 
fifty  odd  years  in  India,  has  caused  it  to  degenerate  very 
much ;  hence  my  advice  to  all  persons  desirous  of  trying 
it,  *  send  to  the  Society's  Garden,  in  Calcutta,  for  it.** 

It  is  a  very  small  sized  cane,  being  rarely  more  than  one 
inch,  or  one  and  a  quarter  inch  in  diameter  ;  but  it  is  sweet, 
and  makes  fine,  fair  sugar*  The  Chinese  assert  that  it  is 
better  adapted  for  sugar  candy  making,  than  any  other  cane. 

In  the  Straits  settlements  of  Penang  and  Province  Wel- 
lesley,  Singapore  and  Malacca, — the  principal  canes  are 
eight  in  number.  Of  these,  first  and  foremost,  is  "  the  Sa- 
LAKGOBB  CANB,"  by  the  Malays  of  Province  Wellesley 
termed  "  tibboo  bittong  beraboo"  (the  powdery  bark  cane), 
but  by  the  Malays  of  Singapore  and  Malacca,  it  is  named 
**  tibboo  cappor"  (the  chalk  cane),  from  its  having  some- 
tunes  a  considerable  quantity  of  a  white  resinous  substance 
on  the  stalk.  Thu  is  the  finbst  description  of  cane  in  the 
Straits  Settlements^  and  pbrhaps  in  thb  whole  world. 
In  Province  Wellesley,  it  is  universally  cultivated  on  all  the 
estates,  and  is  only  known  to  those  planters  as  the  China 
cane ;  from  the  simple  circumstance  of  the  Chinese  cultiva- 
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tors  in  the  province  haying  been  in  the  habit  of  culdvating 
it  for  years,  before  any  European  embarked  in  such  specu- 
lations in  those  parts. 

I  have  cut  as  many  as  five  of  the  larger  canes  from  one 
stool ;  each  cane  from  ten  to  fifteen  feet  long,  without  leaves, 
and  seven  and  a  half  inches  in  circumference,  (round 
the  lower  joints) :  each  cane  weighed  from  17  to  25  lbs. 
That  of  25  lbs.  weight,  I  kept  some  weeks  in  my  house, 
and  numbers  of  people  saw  it ;  it  was  thirteen  and  a  half 
feet  long,  and  two  and  a  half  inches  in  diameter:  yet  it  was 
not  by  any  means  so  large  a  cane  as  I  have  seen.  The 
place  where  I  found  it  growing  was  a  newly  cleared  piece 
of  jungle  land,  whereon  a  Malay  had  *' squatted^*  built  a 
house,  planted  rice,  and  some  three  acres  of  sugar  cane 
around  it. 

The  cane  plants  had  been  stuck  in  the  ground  without 
regard  to  regularity,  and  had  received  no  kind  of  attention; 
yet  I  counted  twenty-five  canes  of  immense  size,  growing 
from  many  of  the  stools.  This  may  be  considered  a  solitary 
instance :  but  it  is  by  no  means  the  case,  as  in  any  fair  jungle 
land,  this  cane  attains  an  extraordinary  size  and  height; 
and  I  dare  to  afiirm,  that  on  any  estate  in  Province 
Wellesley,  canes  can  be  found,  in  the  cane  pieces,  which 
will  weigh  15  lbs.  at  least.  It  is  very  evident,  that  the 
average  size,  on  an  estate  of  five  hundred  acres,  is  much 
under  that :  and  indeed  too  large  a  cane  is  both  inconve- 
nient and  undesirable  for  sugar  manufacture. 

The  Salangore  cane  is  remarkable  for  the  quantity  of 
*< cane  itchy'  (so  termed  in  the  West  Indies)  which  b  found 
on  that  portion  of  the  leaf  ^tached  to  the  cane-stalk. 
Sometimes  touching  a  growing  cane  incautiously,  I  have  had 
my  hand  covered  with  it,  and  thousands  penetrating  deep 
into  the  flesh,  caused  great  irritation  and  inflammation. 
The  leaves  are  very  broad,  and  deeply  serrated  at  the  edges, 
with  a  considerable  droop ;  they  are  some  shades  darker  in 
colour  than  the  Otaheite,  and  have  so  good  a  hold  on  the 
.^alk  as  very  seldom  to  fall  ofi^,  when  dry,  as  some  canes 
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do,  but  require  to  be  taken  off  by  hand.  They  rattoon 
better  than  any  canes  in  the  Straits;  and  I  have  known 
them  to  yield  forty  picnls  (a  picnl  is  ISSj-  lb.)  of  granulated^ 
bat  undrained  sugar,  per  orlong  (an  orI<nig  is  one  acre  and 
a  third),  as  third  rattoons*  From  what  I  have  seen,  I  am 
disposed  t#  think  that  in  the  West  Indies,  Mauritius  and 
India,  they  would  be  found  to  rattoon  better  than  any  other 
ease. 

As  ^*pkmt  eants^  I  have  known  them  to  yield,  on  an 
aTerage  of  some  acres,  sixty-five  pieuls  of  granulated  sugar 
per  orlong — or  6,600  lb.  per  acre.  And  I  haye  frequently 
been  informed,  by  a  French  gentleman,  in  Province  Wel- 
lesley,  that  )ie  has  in  some  cases  obtained  as  much  as 
7^00  lb.  of  sugar  per  acre  (undrained) ;  from  which  he  has 
secured  6,8(X)  lb.  of  shipping  sugar,  well  dried  in  the  sun. 

For  my  own  part,  I  have  always  reckoned  as  an  average, 
3,600  lb.  of  dry  sugar  to  the  acre,  as  the  return  this  cane 
will  give,  on  anything  like  good  land,  in  the  Straits,  accord-' 
ing  to  the  present  imperfect  mode  of  expression  and  manufac-* 
ture;  but  considering  the  surpassing  richness  of  land,  in  the 
West  India  islands,  Demerara,  and  Mauritius,  I  should  not 
be  in  any  way  surprised  to  find,  that  it  would  there  give  even 
three  tons  an  acre. 

The  Salangore  cane  grows  firm  and  strong ;  stands  up- 
right much  better  than  the  Otaheite ;  gives  juice  most  abun* 
danily,  which  is  sweet  and  easy  of  clarification,  boils  well, 
and  produces  a  very  fine,  fair  sugar,  of  a  bold  and  sparkling 
grain.  On  the  whole,  I  like  this  cane  better  than  any 
other,  and  would  like  to  have  it  tried  in  the  West  Indies 
and  Mauritius. 

It 'appears  to  me  to  be  peculiar  to  the  Malayan  Penin- 
sula, and  is  said  to  have  abounded  more  particularly  in  the 
Bajah  of  Salangore's  territory  (between  Penang  and 
Malacca).  A  present,  being  cultivated  on  some  fifteen 
or  twenty  large  estates  in  Province  Wellesley,  Penang, 
it  is  of  course  obtainable  in  that  settlement  in  large 
quantities. 
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The  ^^^tibboo  leeut"  (clay  cane),  sometimes  called  the  Ota- 
heite,  I  have  already  described  as  belonging  to  that  yariety. 
1^  The  '^  iibboo  teeloar"  (or  egg  cane)  has  long  been  deemed  to 
be  the  Otaheite  cane  by  the  planters  of  Province  Wellesley : 
bnt  quite  erroneously.  It  is  evidently  the  cane  described 
by  Cook  and  other  nayigators,  as  peculiar  to  the  island  of 
Tanne,  one  of  the  New  Hebrides.  (Quoting  from  memory) 
he  says,  ''The  sugar-canes  of  this  island,  we  remarked,  were 
much  superior  to  those  of  Otaheite,  being  softer,  more  juicy, 
cleaner,  of  a  paler,  brighter  yellow,  and  altogether  much 
finer  and  more  luxuriant;  but  this  superiority  in  the  sugar* 
cane  is  more  than  counterbalanced  by  the  great  inferiority 
of  the  bread-fruit,  &c.,  produced  in  tlus  island,  compared  to 
that  of  Otaheite." 

I  have  seen  many  accounts  of  the  same  tendency  :  but  I 
had  an  opportunity  of  satisfying  myself  more  completely  by 
meeting  in  Singapore  the  master  of  a  ship  who  had  several 
times  visited  those  islands,  and  was  altogether  a  very  sensible 
and  observant  man.  He  said  that  himself  and  his  officers 
had  taken  particular  notice  of  the  extremely  dean  and  brigbt 
appearance  of  the  TamuB  cane,  in  comparison  with  that  of 
Otaheite ;  and  that  on  his  arrival  at  Singapore,  his  Dabash 
(a  native  who  supplies  the  shipping  whilst  in  harbour)  had 
come  off  to  the  ship  with  a  basket  of  fruit,  amongst  which 
were  some  pieces  of  sugar  cane,  which  they  all  immediately 
recognised  as  the  cane  of  TannsB,  but  which  the  Dabash  told 
them  was  called  in  Singapore  the  egg  cane.  He  further 
identified  the  "  tibboo  leeut"  as  the  genuine  Otaheite  cane; 
and  said  that  every  man  on  board  his  ship  could  go 
into  any  Chinaman's  garden  and  point  out  to  me,  withoat 
hesitation,  the  two  different  canes !  I  also  discovered  that 
this  variety  was  introduced  into  Manilla  many  years  ago, 
and  from  thence  found  its  way  to  Singapore,  where  it  is 
extensively  cultivated  by  the  Chinese  for  sale  in  the  markets; 
§s  it  is  in  great  request  for  eating.  In  size  it  is  fully  equal 
to  the  Otaheite,  whilst  it  is  so  exceedingly  clean  and  beaa- 
tiful,  that  it  surpasses  all  other  canes  in  appearance. 
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It  has  many  very  singular  peculiarities,  which  no  one  can 
overlook  or  forget.  Apart  from  its  extreme  cleanness  and 
pretty  appearance,  it  is  remarkable  for  the  almost  entire 
absence  of  cane-itchy — smoothness  of  leaf;  the  curious 
manner  in  which  it  bulges  out  between  the  joints  (which  has 
obtained  for  it  the  name  of  the  egg  cane,  from  the  Malays, 
who  say  that  it  bulges  out  in  the  form  of  an  egg)  ;  the  pecu- 
liarify  of  shedding  its  leaves  as  they  become  dry ;  its  delicate 
structure,  which  causes  it  to  fall  over,  and  very,  very 
frequently  to  break  short  off;  and  the  large  size  of  the 
eyes  or  buds  (along  the  stalk),  which  are  unusually  de* 
vdoped,  and  more  readily  burst  forth  than  in  any  other  cane 
I  know. 

It  is  very  prolific,  and  with  the  exception  of  the  China 
cane,  I  know  no  other  that  can  be  so  quickly  propagated;  as 
every  eye  shoots  forth  most  vigorously,  and  each  stool  has 
generally  from  five  to  fifteen  canes  growing  from  it. 

It  produces  as  much  (if  not  more)  juice,  of  rich  quality,  as 
any  cane  growing ;  which  can  be  converted  into  fine,  fair 
sugar,  of  a  good,  strong,  sparkling  grain.  But  with  so 
many  points  to  recommend  it,  still  there  are,  undeniably, 
some  very  serious,  and,  I  fear  fatal  objections  to  it,  as  a 
cane  for  the  sugar  planter.  Its  tender  nature,  liability  to  fall 
over,  break,  and  thereby  be  entirely  destroyed,  could  only 
be  obviated  by  its  being  planted,  perhaps,  on  lands  securely 
sheltered  from  wind,  and  which  also  are  neither  too  damp 
nor  too  rich. 

I  have  often  seen  such  places:  for  instance,  what  we 
term  in  Jamaica,  bottoms^  or  land  lying  between  hills; 
which  bottoms  are  generally  sufficiently  rich  for  this 
description  of  cane,  without  being  too  much  so.  But  many 
places  could  no  doubt  be  found  admirably  suited,  where 
it  would  be  well  protected,  and  yet  have  abundance  of  sun, 
which  it  much  requires;  otherwise  its  juice  is  liable 
to  become  watery  and  mucilaginous :  whereas,  on  the  con- 
trary, if  it  has  a  fair  soil  and  abundance  of  sunshine,  xl9 
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juice  can  be  cleaner,  and  none  more  rich  in  saccbarine 
matter. 

Some  experiments  are  now  going  on  with  this  cane  on  two 
estates;  one  of  which  has  fifty  acres  growing,  which  will  soon 
be  ready  for  the  mill.  As  far  as  they  have  yet  been  tried, 
they  have,  notwithstanding  their  falling  and  breaking, 
yielded  very  fair  returns:  but  the  Chinese  contracting 
cultivators  do  not  like  them. 

I  have  already  described  the  Batavia,  China,  red,  and  one 
black  cane,  found  in  the  Straits,  and  have,  consequently, 
only  one  more  to  notice.  This,  too,  is  called  "  Tibboo  etam," 
l)ut  also  has  an  affix,  distinctive  of  its  particular  character. 
Thus  the  Malays  term  it,  "  Tibboo  etam,  obat,"  or  "  Black 
medicine  cane,"  from  an  idea  that  in  certain  diseases  it  is  a 
very  sovereign  panacea.  What  these  highly  esteemed  pro- 
perties are,  I  have  altogether  forgotten:  but  these  plants 
are  frequently  found  growing  in  the  gardens  of  Malays,  that 
they  may  be  at  hand  in  case  of  need.  It  is  a  small,  but  clean 
^nd  pretty  cane,  of  a  rich  purple  colour ;  which  colour  it 
imparts  to  the  hands  and  lips  of  those  who  eat  of  it :  I  was 
surprised  to  see  how  it  stained  our  hands  and  faces ;  having 
never  seen  such  a  thing  before.  One  other  great  pecu- 
liarity is  the  beautiful  tint  of  the  leaves,  which  in  some  (very 
young)  is  of  a  delicate  pink,  gradually  darkening  (in  those 
older)'  to  a  fine  purple,  mingling  harmoniously  with  the 
green  ground  of  the  leaves,  and  altogether  forming  a  most 
uncommon  and  highly  pleasing  foliage. 

From  what  has  been  said>  it  must  be  evident  that  the 
Otaheite  and  Salangore  varieties  are  the  two  most  valuable 
canes  we  know  of.  It  will  also  be  seen  that  there  are, 
nevertheless,  others  which,  in  certain  localities,  and  under 
peculiar  circumstances,  become  of  very  great  importance, 
and  highly  deserving  of  attention.  All  this  will  be  rendered 
more  striking  as  I  proceed :  I  shall  therefore  only  add,  that 
the  judicious  selection  of  a  variety  of  cane  for  planting  is 
of  immense  importance;  as  it  is  not  more  expensive  or 
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troublesome  to  cultivate  a  superior  cane,  which  will  give 
large  and  remunerating  returns,  than  it  is  to  cultivate  an 
inferior  kind,  which  will  lead  only  to  disappointment  and 
loss.  Nor  do  I  think  that  any  estate  should  have  only  one 
description  of  cane :  it  is  advisable  always  to  have  two,  or 
even  three ;  one  of  which  might  be  cultivated  generally. 
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CHAPTER  IL 

THE  SUGAR  CANE  PLANT: — INFLUENCE  OF  SOIL,  CLIMATE, 
AND  SEASONS. 

The  sugar  cane  {Sacckarinum  officinarum)  classed  in  botany 
as  being  a  genus  of  the  Triandria  digynia^  is  a  gigantic 
member  of  the  Graminece  tribe ;  and,  in  all  its  characters,  is 
indubitably  one  of  the  most  important  plants  afforded  us  by 
a  bountiful  Providence.  One  of  its  products,  sugar,  is  so 
extensively  used,  and  is  in  every  way  such  a  blessing  to 
mankind,  that  every  exertion  should  be  made  to  supply  it  to 
our  poorer  fellow-creatures  at  as  cheap  a  rate  as  possible. 

It  is  used  in  every  possible  way :  for  sweetening  and  render- 
ing palatable  numberless  dishes  and  liquids,  and  in  making 
syrups  which  sweeten,  thicken,  and  preserve  the  vegetable 
juices  that  are  made  use  of  in  medicine.  Fruits  are  boiled  in 
syrup,  and  kept  under  the  name  of  preserves,  or  sent  on 
voyages  to  all  parts  of  the  known  world.  It  is  a  well-ascer- 
tained fact  that  man  can  not  only  exbt,  but  absolutely 
become  stout  and  healthy,  on  sugar  and  water  alone.  This 
was  evidenced  by  the  crew*  of  a  ship  bringing  home  a  cargo 
of  sugar  :  she  encountered  sundry  disasters,  which,  together 
with  calms,  delayed  her  so  long  on  her  voyage,  that  all  her 
provisions  were  consumed,  and  the  crew  were  obliged  to 
have  recourse  to  the  sugar  on  board ;  this  not  only  sus- 
tained the  men,  but  actually  quite  cured  them  of  the  scurvy, 
which  had  made  sad  havoc  amongst  the  crew  previous  to  their 
being  reduced  to  this,  their  last  and  most  providential  re- 
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source :  supported  by  tbis  agreeable  aliment,  tbey  reached 
their  port  in  safety.*  This  is  by  no  means  a  solitary  in- 
stance of  tbe  antiscorbutic  properties  of  sugar;  whilst  its 
nntritious  and  fattening  qualities  are  abundantly  shown  on 
erery  sugar  estate  in  the  world :  however,  as  this  admits  of 
no  doubt,  I  need  not  dwell  on  so  dear  a  fact.  Sugar  is  also 
an  excellent  antiseptic,  much  more  powerful  than  even  sea- 
salt  ;  whilst,  again,  it  is  recommended  by  Orfila,  as  an  anti- 
dote to  the  poison  of  verdigris  and  oxide  of  copper. 

Nor  are  its  admirable  qualities  appreciated  by  mankind 
alone ;  for  the  very  beasts  of  the  field,  the  birds  of  the  air,  and 
numerous  reptiles  and  flies,  delight  in  its  sweetness  and 
fatten  under  its  influence. 

A  most  absurd  and  vulgar  prejudice  once  prevailed 
against  the  use  of  sugar  in  any  quantity :  it  was  said  to  be 
unwholesome,  to  breed  worms  in  the  stomach,  to  injure 
the  teeth,  to  cause  nausea,  &c.  &c. ;  whereas  undoubted  ex- 
perience has  demonstrated  that  its  effects  are  diametrically 
opposite  to  all  this;  as  nothing  can  be  more  wholesome, 
more  destructive  to  worms,  less  injurious  to  the  teeth,  of 
less  calculated  to  produce  nausea.  Whenever  nausea  is 
produced,  it  invariably  arises,  not  from  the  sugar,  but  from 
the  vile  trash  mixed  up  with  it  under  the  general  name  of 
sweetmeats  or  sugar-plums.  Should  any  one  doubt  this 
latter  fact,  an  analysis  of  these  articles,  taken  from  any  con- 
fectioner's shop,  will  readily  prove  it. 

As  a  primary  principle,  we  desire  to  obtain  year  aftet 
year,  from  a  given  quantity  of  land,  the  largest  possible 
amount  of  first  quality  sugar,  at  the  least  possible  expendi- 
ture of  time,  labour,  and  money.  Such  results  can  only  be 
hoped  for  when  the  canes  to  be  manufactured  are  brought 
to  the  mill  in  as  perfect  a  state  as  the  cane  plant  can 
arrive  at,  when  the  manufacturing  apparatus  is  on  the 
most  approved  principles,  and  when  the  process  of  manu- 
facture is  skilfully,  scientifically,  economically,  and  cleanly 
conducted  in  all  its  branches. 

*.  See  note  by  Porter,  taken  from  La  Quxetie  de  Santi^  No.  44, 1785. 
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We  see,  then,  that  success  depends  on  three  distinct  cir- 
cnmstances  operating  in  unison ;  failure  in  one  of  which  will 
certainly  cause  a  decided  loss  more  or  less :  perhaps  so  con* 
siderable  as  to  stamp  the  whole  afiair  as  a  vain  attempt. 

The  first  of  these  circumstances,  therefore,  requires  that  I 
should  shew  the  peculiar  organization  of  the  cane  plant,  and 
the  conditions  under  which  the  saccharine  or  crystallizable 
principle  s  elaborated  and  secreted  in  the  greatest  abund- 
ance. Tiie  variations  indicated  by  the  saccharometer, 
together  with  the  disappointments  continually  expressed 
by  planters  in  regard  to  cane  juice,  prove  how  little  this 
subject  is  understood  by  the  planting  body,  and  how  highly 
necessary  it  is  for  them  to  attend  to  so  important  a  consi- 
deration. 

When  we  reflect  that  cane  juice  has  been  known  to 
shew  twelve  degrees*  by  Beaum^'s  saccharometer,  and  yet 
very  frequently  arrives  in  the  boiling-house  at  six  degrees 
only,  and  very  rarely  indeed,  higher  than  eight  or  ten  de- 
grees, we  must  be  struck  at  the  enormous  loss  sustained  by 
the  planter. 

But  to  go  further,  I  do  not  think  it  has  yet  been  ascer- 
tained in  any  satisfactory  manner,  what  degree  of  richness 
cane  juice  can  be  brought  to  by  a  rational  system  of  culti- 
vation :  20  per  cent,  may  be  its  maximum ;  but  I  am  in- 
clined to  think  not. 

What  Mr.  Crawford  says  of  average  cane  juice  (in  Java) 
yielding  26  per  cent,  of  sugar,  is,  without  question,  a  most 
palpable  absurdity ;  as  I  will  show  hereafter :  besides,  I  have 
clearly  ascertained  (on  authority  of  the  best)  that  14  per 
cent,  is  there  considered  high;  the  average  being  only  10  per 
cent.  However,  leaving  this  point  to  be  discussed  here- 
after, I  believe  enough  has  been  said  to  prove  how  impe- 
ratively an  improvement  is  demanded  in  our  system  of  cul- 
tivation ;  and  I  would  earnestly  desire  the  attention  of  the 
planting  body  to  the  remarks  I  am  about  to  make  on  the 
subject 

*  Twelre  degrees  Beamn^,  indicates  fully  21  per  cent,  of  pure  sagEr. 
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It  mast  be  very  apparent  to  every  one,  the  great  influence 
which  particular  soils,  climates,  and  seasons  exercise  on  the 
growth  and  development  of  so  sensitive  a  plant  as  the  sugar 
cane;  and  it  necessarily  follows,  that  the  more  perfect  our 
knowledge  of  the  nature  of  such  influences,  the  greater 
assurance  have  we  of  the  success  of  our  operations. 

I  will  proceed,  therefore,  to  demonstrate  the  causes  which 
materially  afiect  the  growth  of  the  cane,  its  proper  develop-' 
ment,  and  the  elaboration  of  its  juices. 

To  render  this  more  clear,  it  is  requisite  that  I  should 
glance  at  the  vegetable  economy  of  the-  plant,  its  structure, 
and  the  mode  in  which  it  extracts  substances  forming  sap 
from  the  soil,  by  means  of  its  roots  ;  also,  at  the  manner  ia 
which  this  sap  circulates,  and  is  transformed  by  the  action 
of  the  leaves  and  other  green  parts  into  nourishment  befitting 
the  plant,  and  the  peculiar  circumstances  under  which  the 
saccharine  or  crystallizable  matter  is  deposited  in  the  cells, 
in  the  greatest  abundance.  In  elucidating  these  points,  I 
wish  it  to  be  distinctly  understood  that  I  avail  myself  of  the 
opinions  of  the  most  eminent  writers  on  organic  chemistry, 
&c,  (such  as  Liebig,  Raspail,  and  others)  with  which  I  en- 
tirely agree ;  as  I  shall  endeavour  to  abbreviate  and  simplify 
them,  to  suit  the  character  of  this  work,  without  making  a 
constant  repetition  of  their  names. 

Every  planter  knows  that  the  cane  plant  is  propagated  by 
cattings  from  the  cane  itself;  which  are  usually  the  few 
upper  joints  of  the  plant  nearest  the  leaves,  commonly 
designated  **  the  cane  top."  But  sometimes  the  whole  cane 
is  cut  up  in  pieces,  and  planted  out;  as  every  part  having 
a  perfect  eye  or  bud  will  spring  forth  a  plant. 

The  cane-cutting  which  is  used  for  planting  may  be 
either  one,  two,  or  more  joints  of  the  cane  itself,  taken  from 
any  part  of  the  cane  stalk ;  as  each  joint  possesses  one 
eye  or  bnd«  On  being  planted,  these  eyes  shoot  forth; 
and  at  the  same  time  a  number  of  roots  are  thrown  out 
around  the  whole  circle  of  each  joint,  which  serve  to 
«apply  the   young  plants  with  sustenance  until  they  are 
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sufficiently  advanced  to  throw  out  roots  of  their  own.     (See 
plate  1,  figure  1.) 

It  appears  that,  by  depriving  the  cane-cutting  of  these  roots, 
the  young  shoots  will  continue  growing  for  some  time,  and 
then  die  away  before  they  have  become  strong  enough  to  form 
roots  of  their  own.  For  experiment,  place  some  pieces  of 
cane  amongst  mouldy  straw,  in  a  moist  and  hot  place,  and  in 
a  few  days  delicate  roots  will  appear  in  abundaDce  from  the 
joints;  cut  off  these  fibres  neatly  with  a  penknife  when  they 
are  about  an  inch  and  a  half,  or  two  inches  long,  taking  care 
not  to  shake  or  remove  the  pieces  of  cane :  watch  if  farther 
roots  appear,  and  if  so,  cut  off  the  fibres,  as  before.  During 
this  time  the  buds  will  have  sprung  forth  and  be  growing 
fast :  but  it  will  be  observed  that,  in  the  course  of  a  few  days 
after  the  roots  are  removed,  the  shoots  begin  gradually  to 
wither  away,  and  will  finally  die ;  notwithstanding  all  the  care 
they  may  in  other  respects  receive.  This  goes  to  show,  that, 
although  the  pieces  of  cane  which  are  planted  abound  in 
sugar,  gluten,  mucilage,  &c.,  &c.,  yet  these  alone  cannot 
support  the  young  shoots ;  which  also  require  the  absolute 
presence  of  roots,  to  supply,  by  their  peculiar  action,  that 
kind  of  sap  which  I  shall  call  '*  ascending  sap ;"  being  a 
watery  solution  of  earthy  salts.  Now,  in  the  cane,  this  sap 
is  supplied  by  the  roots  emanating  from  the  piece  of  cane 
planted,  until  the  young  sprouts  or  shoots  become  furnished 
with  perfect  roots  of  their  own ;  when  the  parent  piece  dies 
away  and  gradually  decays.  (See  fig.  2,  plate  1.)  The 
sprouting  of  the  eye,  therefore,  is  simultaneous  with  the 
formation  of  roots ;  and  both  combined,  constitute  the  effort 
made  by  the  cane  to  reproduce  itself. 

With  the  formation  of  a  leaf  or  leaves,  a  new  action  com- 
mences (it  may  be  termed  a  transformation  of  organic  sub* 
stances),  by  which  that  watery  solution  of  earthy  salts  con- 
stituting the  ascending  sap  is  first  transmitted  from  the  roots 
to  the  leaves,  where  it  undergoes  an  elaboration  which  changes 
its  character.  The  functions  of  leaves  and  other  green  parts 
of  plfints  are  to  absorb  carbonic  acid,  and  by  the  aid  of  solar 
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FlOURB   1. 

A,  is  the  cane-top,  or  cane-cottlng,  planted. 

B,  B|  B,  B,  are  the  young  ahootB  spiingfaig  from  the  joints. 

C,  C,  C,  C,  are  the  roots,  from  the  joints,  supplying  nourishment  to  the  plants. 

D,  D,  D,  D,  are  the  joints,  from  which  the  shoots  qiring  and  the  roots  emanate, 

FlOVKB  2. 

A,  is  the  cane-top. 

B,  B,  B,  B,  are  the  yonng  oane-plants,  sprfngfaig  fiiom  the  joints,  D,  D,  D,  D. 

C,  C,  C,  C,  are  the  remnants  of  the  old  roots  shown  as  C,  C,  C,  C,  in  Figure  1. 

E,  E,  E,  E,  are  the  yoimg  roots  tlirown  oat  by  the  young  cane-plants  tfaemselTes, 

and  their  support  independent  of  the  cane-top,  A,  which  now  decays. 

F,  F,  F,  F,  are  the  young  buds,  or  "  eyes,"  formed  on  the  johits  of  the  young 

canes,  and  springing  forth  into  plants. 
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light  and  moisture  to  appropriate  its  carbon:  hence  thej 
are  called  ^*  organs  of  assimilation."  On  the  first  formation 
of  the  leaves,  these  functions  commence :  they  are  at  fir^ 
more  particularly  employed  in  their  own  development;  after- 
wards in  the  formation  of  woody  fibre  and  other  substances 
necessary  for  the  general  purposes  of  the  plant. 

Having  already  mentioned  the  sap— which  I  have  desig- 
nated the  ascending  sap  in  contradistinction  to  the  descending 
sap, — it  is  better  to  discuss  the  important  subject  of  its 
circulation  and  chemical  transformations  at  once,  than  to 
defer  it  longer.  It  is  of  course  obvious  that  the  roots  are 
immediately  connected  with  the  sap  vessels,  which  receive 
and  transmit  the  sap  throughout  the  whole  plant :  but  this 
is  not  all ;  for  the  sap  vessels  are  of  two  classes,  viz.,  the 
ascending  sap  vessels,  and  the  descending  sap  vessels ;  both 
communicating  with  the  various  organs  of  assimilation. 
The  circulation  is  also  of  two  characters:  the  first,  that 
which  is  termed  cellular,  and  the  second,  that  denominated 
vascular.  The  cellular  circulation  is  that  which  occurs  within 
the  cells,  and  -  presents  the  appearance  of  two  contiguous 
bat  unmixed  currents  running  in  opposite  directions ;  the 
vascular  circulation,  on  the  other  hand,  is  that  which  occurs 
in  the  vascular  network,  and  exhibits  only  one  continuous 
current  in  every  part  of  the  tubular  vessels.  The  well- 
established  fact  of  the  power  possessed  by  vegetable  mem- 
branes, of  aspiring  and  expiring  surroundmg  liquids, 
explains  the  means  whereby  such  circulation  is  kept  up. 
The  roots,  then,  supply  a  watery  solution  of  earthy  salts  (or 
sap  not  tending  to  organize)  to  the  sap-vessels;  through 
which  it  ascends,  and  is  diffused  even  to  the  very  extremity 
of  the  leaves ;  whence  it  returns  (transformed  into  a  sap 
tending  to  organize)  through  the  descending  sap-vessels  again 
to  the  roots. 

In  this  progress  through  the  plant,  the  sap  is  drawn  into 
the  different  organs  in  succession ;  the  desirable  parts  are 
assimilated,  other  parts  are  rejected  and  pass  on ;  until,  at 
length,  those  which  remaia  unappropriated, .  reach  the 
roots,  and  are  voided  as  excrement. 
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We  here  find  the  roots  performing  two  distinct  functions : 
viz.,  the  collection  and  transmission  of  nutriment,  and  the 
discharge  of  excrement.  To  enable  them  to  perform  these 
important  duties,  they,  are  found  to  possess  powerful  organs 
of  aspiration,  by  which  they  suck  in  those  aqueous  solutions 
which  constitute  the  ascending  sap ;  and  also  other  organs, 
by  means  of  which  they  expire  those  substances  which, 
unsuitable  or  otherwise,  have  been  rejected  by  the  Yarioos 
organs  of  assimilation  through  which  they  have  passed. 

Most  people  have  remarked  the  extreme  tenacity  with 
which  some  roots  cling  to  rocks,  stones,  pieces  of  gravel, 
sand,  bone,  wood,  or  other  substances ;  and  the  roots  of  the 
cane  plant,  amongst  others,  will  be  found  adhering  to  minate 
fragments  of  gravel,  sand,  wood,  &c.,  &c.  (forming  soil)  in 
the  same  manner :  yet  I  may  venture  to  say,  that  nineteen 
persons  out  of  twenty  do  not  consider  that  such  adhesion  is 
caused  by  suction ;  or  in  other  words  by  the  powerful  aspi- 
rations of  the  roots,  which  alone  produces  that  suction* 
Such  is,  in  reality,  the  case,  however ;  and  the  fact  serves  to 
show  us,  in  a  forcible  manner,  the  wonderful  power  exerted 
by  these  organs  of  aspiration.  Endued  with  this  faculty, 
the  roots  can  only  extract  nutriment  from  the  soil  through 
the  medium  of  water;  which  renders  soluble  the  constituents 
whereof  the  soil  is  composed.  It  is  obvious  how  much 
must  depend,  in  cultivation,  not  only  on  the  richness  of  the 
soil,  but  oft  the  supply  of  water  which  is  afforded  the 
plant;  as,  without  an  ample  allowance  of  thb  essential,  that 
richness  cannot  become  soluble  in  sufficient  abundance,  and 
consequently  the  plant  is  more  or  less  pinched  for  want  of 
nutriment.  It,  however,  dften  occurs  that  the  supply  of 
water  is  too  great :  this  has  a  tendency  to  do  injury  to  the 
sugar  cane,  at  particular  periods;  inasmuch  as  the  cane 
may  be  required  for  sugar  manufacture  when  its  juices  are 
from  this  cause  too  aqueous. 

The  nature  of  the  soil,  also,  must  greatly  affect  the  quality 
of  the  sap;  and  influence,  both  in. quantity  and  quality, 
the  sugar  produced  by  the  plant:  however,  this  conside** 
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ntion  more  properly  belongs  to  another  branch  of  the 
subject. 

I  haye  tbtis  briefly  described  the  functions  of  the  roots, 
and  explained  that  ^  the  ascending,  sap,"  or  ^*  sap  not 
tending  to  organize,"  is  transmitted  to  the  leaves,  and  other 
parts  of  the  plant,  and  undergoes  an  elaboration  by  which  it 
is  transformed  into  a  "sap  tending  to  organize."  I  will 
now,  therefore,  touch  on  the  manner  in  which  this  transfor- 
mation is  effected. 

Within  the  tropics,  the  twenty-four  hours  may  be  said  to 
be  equally  divided  into  twelve  hours  of  day  and  twelve 
lioars  of  night ;  consequently  the  leaves,  and  other  green 
parts  of  the  cane,  inhale  carbonic  acid  and  exhale  oxygeu 
during  twelve  hours  of  daylight ;  whilst  during  twelve  hours 
of  night  they  inhale  oxygen  and  exhale  carbonic  acid. 

Whilst  light  is  present,  carbonic  acid  is  absorbed,  and  its 
carbon  appropriated :  but  in  the  absence  of  light,  the  pro- 
cess of  assimilation  is  arrested ;  because  the  carbonic  acid  is 
no  longer  decomposed,  but  is  dissolved  in  the  juices  which 
pervade  all  parts  of  the  plant,  and  escapes  every  moment 
through  the  leaves,  &c.  But  whilst  daylight  is  so  necessary 
in  this  respect,  it  is  also  equally  necessary  to  the  assimila- 
tion of  hydrogen.  Now,  hydrogen  is  received  by  the  plant 
in  the  form  of  water ;  which,  by  the  aid  of  light,  it  decom- 
poses; emitting  its  oxygen  and  appropriating  its  hydrogen. 
Again,  oxygen  is  necessary  to  the  plant;  therefore  we 
find,  that  whilst  the  plant  is  absorbing  water  by  the 
roots  and  carbonic  acid  by  the  leaves,  and  by  the  aid  of 
light,  decomposing  both,  still. the  oxygen  separated  from 
each  is  not  wholly  exhaled ;  but  a  portion  sufiicient  for  its 
purposes,  is  retained  and  appropriated,  as  are  the  hydro- 
gen and  carbon. 

We  can  imagine  how  large  an  amount  of  oxygen  is  set 
free  by  plants,  when  we  consider  the  quantity  of  water  and 
carbonic  acid  absorbed  by  their  different  parts :  the  roots, 
for  instance,  in  a  moist  soil,  are  constantly  transmitting  an 
abundance  of  watery  sap ;  which  water,  being  decomposed. 


/ 
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Bets  free  tbe  oxygen  contained.    With  the  carbonic  acid  ab- 
sorbed, the  same  evolution  ensues  on  its  decomposition. 

The  quantity  of  oxygen  thus  supplied  to  the  atmosphere 
is  really  much  greater  than' the  amount  deriyed  from  it; 
although  the  plant  absorbs  oxygen  from  the  atmosphere  at 
night.  The  decomposition  of  carbonic  acid  is  no  sooner 
arrested  by  want  of  light,  than  a  true  chenucal  process 
commences ;  in  consequence  of  the  action  of  the  oxygen  in 
the  air  upon  the  organic  substances  composing  the  leaves, 
&c.  of  the  plant. 

This  brief  and  simple  explanation,  I  think  renders  it  clear, 
that  it  is  through  the  decomposition  of  water  and  carbonic 
acid,  that  hydrogen,  carbon,  and  oxygen*  are  obtained  by 
the  plant ;  these  serving  to  constitute  the  descending  sap— 
^'  a  sap  tending  to  organize.'* 

Attached  to  each  joint  of  the  cane  plant,  is  one  leaf,  whose 
peculiar  office  it  is  to  supply  elaborated  sap  (or  sap  com- 
prised of  earthy  salts,  nitrogen,  &c.  blended  with  carbon, 
oxygen,  and  hydrogen)  to  the  various  cellular  and  vascular 
organs  existing  in  that  joint ;  it  therefore  follows,  as  a 
matter  of  course,  that  if  the  joint  be  deprived  of  its  leaf 
before  this  has  completed  its  functions,  considerable  loss  and 
injury  must  accrue  to  it;  inasmuch  as  the  joint  is  then  re- 
duced to  a  dependence  on  the  nutriment  its  organs  can 
derive  from  the  already  exhausted  sap  descending  from  the 
joint  immediately  above  it.  Hence  we  find  that  by  depriv- 
ing a  joint  of  its  leaf,  that  joint  is  never  fully  developed,  but 
becomes  contracted  and  imperfect.  Here  we  see  the  ne- 
cessity of  allowing  the  leaves  to  remain  on  the  plant  until 
they  have  performed  their  office;  when  the  chemical  in- 
fluence of  the  oxygen  of  the  air  produces  a  change  in  their 
colour,  and  shews  that  they  may  be  removed  with  safety. 

Planters  are  very  much  in  the  habit  of  planting  canes  too 
closely  together;  which  again  leads  them  on  to  "trash** 
those  canes  too  heavily:  id  ett^  to  strip  off  by  hand  the  leaves 
of  the  cane  plant,  in  order  to  allow  air  and  light  to  penetrate. 

*  This  latter  also  by  simple  absorption  daring  darkness. 
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Much  intelligence,  snrely,  is  not  required  to  conyince  one 
that  each  a  practice  is  erroneous;  and,  indeed,  pregnant 
with  evil  consequences.  Only  fancy  rich  land  planted 
with  canes  in  rows  but  three  or  four  feet  apart,  which  grow 
Dp  90  close  and  tangled  that  a  person  cannot  walk  between 
the  rows  without  great  difficulty,  and  are  so  dense  that  no 
ray  of  light  can  penetrate ;  then  consider  the  course  pur- 
sued by  the  planter:  he  sends  in  labourers,  once,  twice, 
thrice,  with  orders  to  "  trash  heavily ;"  or  in  other  words,  to 
strip  off,  not  only  every  dry  leaf,  but  also  every  green  leaf — 
except  just  the  few  top  ones — so  that  the  miserable  canes  are 
left  in  woful  plight — naked  and  wretched  in  appearance, 
and  rendered  quite  incapable  of  perfectly  developing  several 
joints  in  each  cane. 

Surely  our  intelligent  planters  will  no  longer  pursue  such 
an  irrational  course !  If  they  reflect  on  the  simple  though 
necessary  requirements  of  the  plant  to  be  cultivated,  they 
will  find  that  economy  of  time,  labour,  and  money,  and 
increased  quantity  and  quality  of  produce,  will  result  from 
a  change  of  practice. 

We  often  hear  of  "cane  seed;**  and  latterly  a  very  earnest  in* 
qniry  was  set  on  foot  with  a  view  to  decide  the  question  whe- 
ther the  sugar  cane  is  really  raised  from  seed  in  any  part  of 
the  world,  or  not ;  which  tenninated,  I  believe,  in  establishing 
the  fact  of  there  being  no  country  known  wherein  the  cane 
is,  at  present,  raised  from  seed :  whatever  may  have  been  the 
case  in  earlier  ages.  Bryan  Edwards,  in  his  work  on  the 
West  Indies  (vol.  iL  book  5th,  p.  240),  says,  "  In  Abyssinia 
and  other  parts  of  the  East,  it  is  easily  raised  from  the  seed** 
(  Vide  Bruce's  Travels.)  Referring,  accordingly,  to  Bruce's 
Travels,  we  find  he  says  (vol.  i.  c.  iv.  p.  81) — 

"  About  four  miles  from  this  is  the  village  of  Nizelet  el 
Arab,  consisting  of  miserable  huts.  Here  begin  large  plan- 
tations of  sugar  canes,  the  first  we  had  yet  seen.  They  were 
loading  boats  with  these  to  carry  to  Cairo.  I  procured  from 
them  as  many  as  I  desired.  The  canes  are  about  an  inch 
and  a  quarter  in  diameter.    *    *    #    #    *    I  was  surprised 


30  CAKE   SEEDING  tJMKNOWK* 

at  finding  this  plant  in  such  a  state  of  perfection  so  far  to 
the  northward.  We  are  now  in  latitude  29°,  and  nothing 
could  be  more  beautiful  and  perfect  than  the  canes  were.  I 
apprehend  they  were  originally  a  plant  of  the  old  continent 
and  transported  to  the  new  upon  its  first  discovery ;  because 
here  in  Egypt  they  grow  from  seed.  I  do  not  know  if  they 
do  so  in  Brazil ;  but  they  have  been,  in  all  times,  the  produce 
of  Egypt." 

Such  is  Bruce*s  assertion,  which  has  been  so  often  quoted 
as  proof  positive  of  the  cane  being  raised  from  seed  ! 

Porter  repeats  the  argument  of  the  cane  not  being  a  native 
of  America,  as  it  is  there  never  found  to  perfect  its  seed ; 
whilst  (on  the  authority  of  Bruce)  he  assigns  to  the  East  its 
original  emanation.  He  writes,  "The  assumption  that  it 
has  never  been  found  native  in  the  Colonies  of  America, 
seems  borne  out  by  the  fact  that,  although  it  flourishes  there, 
its  organs  of  fructification  appear  to  be  without  the  power  of 
fecundity.  A  whitish  dust,  or  rather  seed,  is  sometimes 
produced  from  the  flowers ;  yet  this  being  sown  has  never 
been  known  to  vegetate  in  the  West  Indies ;  while  in  the 
East  canes  may  be  raised  from  seed.'*    (Bruce's  Travels.) 

The  constantly  recurring  idea  that  canes  are  raised  from 
seed  in  Egypt  and  the  East  Indies,  has  kept  alive  a  strong 
belief  that  the  plant  could  be  much  improved  by  skilful 
cultivation  and  care,  if  this  said  seed  could  be  obtained  by 
European  agriculturists.  Hence  numerous  have  been  the 
endeavours,  both  private  and  public,  which  have  been  made 
to  become  possessed  of  it.  The  Royal  Agricultural  Society 
of  Jamaica  took  up  the  subject,  and  exhibited  much  industry 
in  collecting  information ;  and,  for  aught  I  know  to  the 
contrary,  may  still  be  pursuing  the  inquiry.  As  I  have 
often  been  applied  to  on  the  subject,  and  have  instituted 
many  inquiries  and  experiments  in  order  to  satisfy  myself 
and  others,  I  take  this  opportunity  of  stating  what  I  have 
ascertained  on  the  point. 

Firsts — ^That  no  variety  of  sugar  cane  is  known  to  perfect 
its  seed  (or  indeed,  to  produce  anything  like  seed)  either  in 
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India,  China,  the  Straits  of  Malacca,  Egypt,  or  even  in  the 
South  Sea  Islands;  as  in  all  those  countries  the  cane  is 
entirely  propagated  by  cuttings. 

Secondly^ — I  have  myself  tried  numerous  methods,  which  I 
imagined  might,  by  some  possibility,  cause  the  plant  to 
perfect  its  seed.  That  many  of  these  were  fanciful,  and 
perhaps  far-fetched,  I  have  no  hesitation  in  owning :  under 
these  circumstances,  there  is  no  need  to  make  them  public, 
or  weary  the  reader  with  a  long  detail.  It  will  be  sufficient 
to  give  a  brief  account  of  two  of  my  experiments,  to  show 
the  principle  on  which  I  proceeded. 

Experience  and  much  consideration  had  quite  convinced 
me  that  it  was  entirely  useless  to  hope  for  any  good  results 
froni  cane  flowers,  of  whatever  variety  they  might  be,  being 
brought  into  contact  with  cane  flowers.  I  therefore  deter- 
mined to  try  the  Guinea  corn^  or  Bajra,  and  the  Indian 
com^  or  Boota,  with  the  cane  plant.*  Now  both  of  these 
plants  perfect  their  seed ;  and  I  ventured  to  hope  that,  by 
planting  them  together,  I  might  get  the  flowers  of  the  Guinea 
com  and  Indian  corn  to  impregnate  and  fructify  those  of  the 
cane.  With  this  view  I  carefully  manured  the  soil  with 
such  substances  as  I  thought  likely  to  assist  the  plant ;  and 
then,  as  they  grew,  cautiously  but  completely  removed  the 
eye  or  bud  of  each  joint  as  early  as  I  possibly  could,  by 
cutting  through  the  green  leaf  (without  removing  it)  so  as  to 
get  at  the  eye.  Allowing  a  proportionate  lapse  of  time, 
I  planted  the  two  descriptions  of  com,  beside  their  appropriate 
cane  plants ;  and  as  these  grew  up  together,  I  brought  the 
flowers  into  contact  with  each  other,  occasionally  shaking 
them  smartly,  that  they  might  shed  their  pollen  on  each 
other.  The  Indian  corn  I  deprived  of  its  buds  as  they 
appeared,  forcing  the  plant  to  exert  its  reproductive  powers 
on  the  arrow  or  flower,  instead  of  the  ears.  My  experiments 
succeeded  admirably,  so  far  as  concerned  the  growth  of  the 
plants,  their  flowering  together,  and  the  production  of  seed 
on  the  arrow  of  the  Indian  corn ;  but,  notwithstanding  all 
*  These  being  of  the  same  tribe^  viz.  Graminea. 
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my  care  and  attention,  I  had  not  tbe  gratification  of  seeing 
any  seed  appear  on  the  cane  plants  so  treated.  Microscopic 
examination  showed  that  no  change  had  been  effected  as 
regarded  the  formation  of  seed ;  and  the  failure  of  this,  my 
last  hope,  set  the  question  at  rest  in  my  mind. 

I  feel  satisfied  that  we  shall  not  succeed  in  fiructifying  the 
flower  of  the  cane;  and,  moreover,  that  we  shall  find  no 
well  authenticated  instance  of  the  plant  haying  been  raised 
from  seed.  Indeed,  I  know  of  no  sulfficient  authority  for  the 
belief  that  it  ever  was  raised  from  seed.  So  far  as  Bruce 
is  concerned,  I  can  readily  understand  myself—- and  imagine 
I  shall  have  little  difiBculty  in  explaining  to  others — ^how, 
in  all  probability,  he  was  mistaken  in  the  matter.  In  the 
first  place,  I  have  often  known  men  to  whom  I  have  re* 
marked  on  the  cane  seeding,  say,  '^  But  is  it  really  a  tBust 
that  the  cane  does  not  seed?  I  cannot  certainly  beUeve 
that;  for  I  have  seen  whole  fields  of  it  in  blossom,  and  the 
flowers  hanging  down  as  if  quite  heavy  with  seed." 

Another  told  me  that  he  has  often  passed  fields  nicely 
smoothed  over,  and  on  inquiring  from  the  natives  what  was 
planted  therein,  has  been  told,  sugar  cane:  whereas,  if  pieces 
of  cane  had  been  planted  in  the  field,  he  would  have  been 
able  to  see  them  sticking  out  of  the  ground ;  so  that  it  must 
have  been  the  cane  seed  which  was  planted,  not  pieces  of  the 
cane  itself.  These  kind  of  assertions  I  have  very  frequently 
heard  made  use  of  by  really  intelligent  Englishmen,  who 
had  resided  many  years  in  India ;  but,  like  many  others, 
had  not  been  at  the  trouble  of  inquiring  into  matters  that 
were  not  in  their  own  particular  line  of  business. 

A  native  will  sometimes  leave  a  small  patch  of  cane  uncut 
in  one  comer  of  his  field,  until  his  land  is  ready  for  planting; 
and  if  asked  why  he  so  leaves  such  cane,  he  will  reply, 
"  My  land  is  not  r&ady  for  planting  yet,  so  I  have  left  that 
for  seed."  Such  an  answer  would  be  very  likely  to  make 
a  stranger  believe  that  the  native  was  waiting  until  his  land 
was  prepared,  and  the  cane  seed  perfectly  ripe :  especially 
when  he  sees  the  canes  in  flower. 
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Besides,  the"  natives  of  India  (and  I  doubt  not  of  "Egypt) 
hayea  peculiar  way  of  planting  cane,  and  afterwards  smooth- 
ing oyer  the  land,  so  evenly  and  completely,  that  no  one  un« 
accustomed  to  their  ways,  would  imagine  pieces  of  cane  were 
planted  there.  Then,  again,  we  have  everything  to  allow 
for  on  the  score  of  language!  What  erroneous  notions 
are  disseminated  to  the  world  through  the  ignorance  of 
travellers  of  the  languages  spoken  in  the  countries  which 
they  explore,  and  afterwards  write  books  about ! 

Bruce  did  not  speak  Egyptian  himself;  and  it  is  well 
known  what  absurd  mistakes  are  made  by  interpreters. 
I  have  myself  experienced  that  very  often  ;  and  in  Egypt, 
but  a  few  weeks  ago,  I  was  particularly  struck  with  this 
very  fact.  I  had  a  particularly  smart  and  intelligent  dra- 
goman, an  Egyptian,  who  spoke  English  fluently,  as  well 
as  I^ptian,  Arabic,  and  Turkish ;  yet  I  had  great  diffi- 
culty in  obtaining  information  through  him;  and  I  was 
many  times  obliged  to  give  up  inquiries  on  many  points, 
as  hopeless.  I  can  therefore  well  fancy  how  liable  Bruce 
was  to  suffer  in  the  same  way.  My  own  inquiries  in  Egypt 
(from  both  Europeans  and  natives)  directly  contradicted  the 
fact  as  stated  by  him. 

I  must  own  I  cannot  well  explain  why  planters  should  be 
so  very  anxious  to  obtain  possession  of  cane  seed:  surely 
they  can  scarcely  expect  to  obtain  a  finer  variety  of  cane 
than  the  Otaheite  or  Salangore ! — ^a  cane  that,  under  favour- 
able circumstances,  produces  from  two  to  three  tons  of  dry 
sugar  per  acre !  What  more  can  be  desired  than  this  ?— 
What  other  plant  yields  so  large  a  return  ?  One  needs  to 
see  the  quantity  of  canes  requisite  to  give  such  an  amount 
of  sugar,  in  order  to  form  a  just  conception  of  the  enormous 
produce  afforded  by  one  acre  of  land. 

For  my  own  part,  I  see  no  reason  to  be  dissatisfied  with 
the  canes  at  presents  cultivated:  nor  do  I  think  canes  pro- 
duced from  seed  would  possess  any  advantage  over  those 
obtained  from  cuttings;  so  that  I  do  not  consider  the  failure 
of  our  attempts  to  discover  cane  seed,  other  than  a  trivial 
disappointment,  of  no  consequence  whatever. 
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The  composition  of  the  soil  is  a  consideration  of  the 
utmost  importance  in  establishing  a  sugar  estate.  Numerous 
plantations  are  daily  springing  up  in  various  parts  of  the 
world,  and  as  ill-grounded  notions  are  often  conceived  in 
relation  to  soil  formed  by  the  debris  of  various  rocks,  it  is 
desirable  that  attention  be  directed  to  the  subject. 

Perhaps  my  readers  in  one  part  of  the  world  will  be  kind 
enough  to  recollect  that  I  am  writing  for  the  benefit  of 
planters  in  general :  some  of  whom  are  placed  in  very  diffe- 
rent circumstances  to  themselves ;  and,  therefore,  what  is  of 
much  importance  to  one  portion  may  have  no  iminediate 
interest  for  the  other.  I  would,  however,  venture  to  recom- 
mend to  the  planter  a  wider  range  of  observation  than  mere 
local  practice  can  afford.  I  well  know  that,  unfortunately, 
a  planter's  profession  is  liable  to  many  changes ;  which  may 
bring  those  of  one  country  into  engagements  in  another, 
where  they  will  find  themselves  lost  in  perplexity. 

Before  I  proceed  further,  it  may  not  be  irrdevant  to 
explain,  in  a  few  words,  how  this  perplexity  arises ;  and  the 
reasons  why  I  would  so  strongly  impress  on  my  readers  who 
are  planters  the  expediency  of  studying  the  peculiarities  and 
systems  of  other  countries. 

For  my  own  part,  I  will  honestly  confess  that,  on  my 
arrival  in  India,  I  did  not  give  due  lliought  to  the  extreme 
difference  existing  betwixt  East  and  West.  I  saw  a  most 
primitive  system  of  cultivation  and  manufacture,  abounding 
in  everything,  shocking  to  my  ideas  as  a  West  India  planter. 
I  found  a  perverse  and  prejudiced  race,  exhibiting  a  servile 
humility,  linked  with  a  passive  resistance  and  unwillingness 
to  change,  quite  disheartening.  I  found  European  neigh- 
bours so  entirely  imbued  with  notions  of  native  inflexibility, 
that  on  most  points  their  opinions  were  worse  than  useless ; 
whilst,  again,  on  others  they  were  undoubtedly  correct,  and 
consequently  valuable:  but  still,  by  being  so  biassed  in 
general,  I  had  no  confidence  to  accord  them,  even  when  it 
was  deserved. 

Time  and  experience  have,  of  course,  shown  me  bow  wrong 


INCIDENTAL  DIFFICULTIES.  35 

I  was  in  thus  mistrasting  altogether ;  though  I  can,  even 
at  this  moment,  scarcely  imagine  how  one  so  circumstanced 
could  act  otherwise.  Numerous  are  the  cases  I  have  known 
of  West  India  planters  failing  in  India,  and  great  is  the 
extent  to  which  tiiey  have  been  blamed.  It  would  be  un« 
gracious  to  mention  instances ;  I,  therefore,  only  adduce  my 
own  experience,  which  speaks  for  itself. 

To  establish  and  manage  an  estate  in  a  new  country,  a 
planter  requires  to  be  possessed  of  strong  self-reliance,  cool- 
ness, and  untiring  patience ;  and  to  be  ever  fertile  in  expe- 
dients, so  as  to  meet  all  difficulties.  But  though  a  planter 
may  have  all  necessary  confidence  in  himself  whilst  in  the 
country  he  is  accustomed  to,  yet  send  him,  say,  from 
the  West  Indies  to  establish  an  estate  in  the  East  Indies, 
and  forthwith  he  becomes  perplexed  in  a  hundred  different 
ways :  soil,  climate,  seasons,  language,  customs,  prejudices, 
&c.  all  start  up  to  counteract  his  exertions,  and  confuse  and 
worry  liim.  He  finds  himself  away  some  hundreds  of  miles, 
perhaps,  in  the  country ;  far  from  supplies  of  every  kind, 
and  called  on  continually  to  exercise  his  ingenuity  in  every 
conceivable  manner. 

The  present  depressed  state  of  our  West  India  colonies  is 
such,  that  numbers  of  planters  would  avail  themselves  of 
almost  any  opportunity  of  trying  their  fortunes  in  the  East ; 
where  the  vastness  of  the  field  seems  to  offer  favourable 
chances  to  the  enterprising.  Although  India  is,  in  reality,  a 
country  very  far  different  firom  what  it  is  commonly  supposed 
to  be — ^so  much  so,  that  eight  planters  out  of  ten,  who  go 
there,  soon  wish  themselves  back  again  in  the  West  Indies — 
yet,  no  doubt,  many  will,  from  a  variety  of  circumstances,  be 
tempted  to  judge  for  themselves ;  and  either  accept  engage- 
ments or  go  out  on  mere  speculation. 

I  cannot,  therefore,  impress  too  strongly  upon*  planters  the 
expediency  of  their  informing  themselves  thoroughly  on  all 
subjects  relative  to  the  practice  of  their  profession,  in  all 
countries  to  which  the  manifold  chances  of  a  planter's  life 
may  lead  them. 

D  2 
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To  return  from  this  digression  to  our  subject.  I  will  pro- 
ceed to  touch  on  soils  of  the  following  rocky  formations; 
as  being  those  to  which  I  have  particularly  alluded. 

Granite*  varies  very  much  indeed  in  its  appearance  and  its 
constituents ;  it  is  commonly,  however,  composed  of  felspar, 
mica,  and  quartz :  but  hornblende  sometimes  assumes  the 
place  of  mica,  and  albite  that  of  felspar ;  although  at  times 
they  occur  together. 

Felspar  is  in  colour  white  oj^gray :  often  flesh  red ;  some- 
times green,  &c.     It  contains — 

Parts.  Parts. 

Silica 64  Alumina    ...20 

Potash    14  Lime 2=100 

and  sometimes  oxide  of  iron,  and  water. 

Mica  is  in  colour  of  various  shades  of  gray,  passing  into 
green,  brown,  or  black:  the  lithia  mica  has  usually  a 
peach-blossom  red  colour.     It  contains — 

Parts.  Parts. 

Silica 47-19  Alumina 33-80 

Peroxide  of  Iron    4*47  Oxide  of  Manganese,  ••  2-68 

Lime  0*13  Fluoric  Acid 020 

Potash    8-35  Water 4-07:»lOO'8d 

Quartz  is  exceedingly  varied  in  colour :  when  transparent 
and  colourless,  it  is  commonly  .called  "  rock  crystal."  It 
contains,  when  pure,  nothing  but  silica:  but  sometimes  it 
contains  traces  of  alumina,  oxide  of  iron,  and  oxide  of  man- 
ganese. 

Hornblende,  in  colour  dark  bottle-green,  contains — 
Parts.  Parts, 

Silica 48-83        Lime     10- 

Magnesia   13-61        Alumina 7*43 

Protoxide  of  Iron 18*75        Protoxide  of  Manganese   1-15 

FluoricAdd 0-41        Water ..1.......  0-5()=100-69 

Albite  varies  in  colour :  it  is  generally- white ;  but  some- 
times blue,  dingy  red,  and  green,  &c.     It  contains— 
Parts.  .    Parts. 

Silica 70-48        Alumina ;.: 18-45 

Soda   10-60        Lime. L......  0-55a-:09-98 


*  Bee  0r.  Thompson's  "  »Iineralogy." 
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By  this 'analysis,  we  find  tbat  soils  formed  by  the  decom- 
position of  granite,  comprise  various  constituents  highly 
desirable  in  a  sugar-cane  soil ;  which  may  be  placed  as  fol- 
lows: yiz.,  silica,  alumina,  potash,  lime,  soda^  magnesia, 
peroxide  of  iron,  protoxide  of  iron,  protoxide  of  manganese^ 
and  fluoric  acid.  These,  with  other  mineral  substances, 
aod  an  accumulation  of  vegetable  matter  in  a  state  of  de- 
composition, serve  to  constitute  a  soil  of  considerable  fer- 
tility. The  disintegrated  crystals  are  constantly,  though 
gradually,  decomposing :  but  it  often  happens  that  planters 
have  a  prejudice  against  such  land,  because  they  see  a  large 
number  of  these  crystals  in  the  soil,  and  forthwith  pro- 
nounce it  sandy  and  unsuitable.  Many  a  fine  tract  of  land 
have  I  seen  lying  uncultivated,  from  no  other  cause  than 
this  unfounded  prejudice.  A  French  gentleman  in  the 
Straits,  showing  me  his  estate,  took  me  to  some  fields  near 
his  house,  which  he  said  were  the  worst  of  all,  and  to  be 
abandoned.  Not  content  with  this,  he  stated  the  canes 
then  growing  to  be  only  seven  months  old,  whereas  they 
were  eleven ;  teing  positively  so  anxious  for  the  credit  of  his 
estate,  that  he  was  induced  to  practise  deception,  rather 
than  have  me  form  an  unfkvoumble  opinion  of  his  pro- 
perty. However,  time  passed  on,  and  these  abused  canes 
were  cut  and  manufactured  (being  the  third  crop  from  that 
land),  when  the  quantity  and  excellent  quality  of  the  sugar 
yielded  were  so  satisfactory,  that  the  idea  of  abandoning 
the  cultivation  of  these  fields  could  no  longer  be  enter- 
tained ;  therefore,  instead  of  doing  so,  the  Chinaman  (culti- 
vating under  contract)  slightly  manured  and  replanted 
them.  It  was  then  observed  that  the  labour  in  cleaning, 
trashing,  banking,  cutting,  and  carrying  the  canes,  and 
manufacturing  and  curing  the  produce,  was  considerably 
less ;  whilst  the  sugar  resulting  was  more,  and  of  far  better 
quality,  than  that  of  any  other  portion  of  the  estate.  With 
all  the  vivacity  of  his  countrymen,  this  gentleman  thereon 
became  enthusiastic   in   his   praises   of  this  description  of 
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soil  (decomposed  granite),  and  wonld  fain  have  had  all  the 
lands  of  his  estate  of  the  same  qnalitj. 

Granite  formation  is  very  general  in  the  Straits  settle- 
ments, and  is  always  found  to  afford  a  really  good  and 
desirable  soil  for  sugar-cane  culture ;  being  always  mingled 
with  a  large  quantity  of  decayed  vegetahle  matter,  furnished 
by  the  luxuriant  vegetation  of  ages.  In  the  low,  swampy 
lands  of  province  Wellesley  and  Malacca,  we  generally  find 
the  debris  of  granite  abounding  in  the  soil,  in  conjunction 
with  alluvial  deposit  and  vegetable  matter ;  together,  form- 
ing the  richest  description  of  land  to  be  there  obtained. 

In  some  parts,  however,  the  soil  is  very  variable  indeed ; 
in  consequence  of  the  capricious  manner  in  which  the  beds 
of  decomposed  granite  occur.  Along  the  Malacca  Biver, 
this  is  exhibited  to  a  degree  seldom  seen  elsewhere :  a  snr- 
faoe-soil  of  decaying  vegetable  matter  (varying  in  thickneffi 
from  one  inch  to  twelve  inches)  resting  on  a  strata  of 
grayish  plastic  clay,  below  which  the  subsoil  appears  entirely 
composed  of  decomposed  fdspar  of  a  very  pure  white; 
the  greyish  plastic  clay  abounding  in  streaks  of  a  red  and 
yellow  colour,  and  containing  a  large  quantity  of  disinte- 
grated crystals,  as  yet  u«decomposed.  This  description  rf 
land  is  found  in  patches  here  and  there,  whilst  immediately 
contiguous  to  it  the  soil  assumes  other  totally  different  cha- 
racters. 

Some  peculiar  descriptions  of  granite  rock  resist  the  ac- 
tion of  the  elements  in  a  remarkable  degree, — as  is  shown  in 
the  case  of  two  obelisks  at  Rome,  which  have  been  erected 
upwards  of  three  thousand  years.  Others,  again,  especially 
when  felspar  predominates,  quickly  crumble  away  and  are 
destroyed. 

On  the  whole,  then,  we  cannot  view  the  granite  forma- 
tion, as  other  than  favourable  to  the  composition  of  a  good 
soil,  in  which  argillaceous  earth  abounds ;  although  its  com- 
parative value  must,  in  a  great  measure,  depend  on  the 
vegetable  and  other  substances  with  which  it  is  mixed. 

Many  descriptions  of  porphyry  and  trap  rocks  occur  in 
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the  West  India  Islands,  India,  and  the  Straits  settlements. 
I  will  not,  however,  attempt  to  describe  them :  but  con- 
fine myself  to  a  brief  mention  of  limestone;  red,  brown,  and 
yellow  day  ironstone;  and  magnetic  and  iron  pyrites. 

In  Jamaica,  limestone  rocks  abound,  especially  in  the 
northern  parts ;  wlt^e  they  are  commonly  called  *^  honey- 
combed rocksy"  from  their  being  worn  into  various  fantastic 
sluipes  by  the  action  of  the  weather.  Throughout  India, 
also,  they  are  found  very  abundantly:  where  they  do  not 
occur  in  one  form,  they  do  in  another.  Thus  in  many 
places  the  natives  dig  into  the  soil,  or  in  the  beds  of 
rivers,  for  a  description  of  concretionary  limestone,  which  is 
constantly  forming,  and  which  they  term  hunker.  This 
knnker  is  naturally  very  variable  in  its  constituents ;  from 
the  indiscriminate  manner  in  which  lime,  from  its  strong 
affinity  for  acids,  enters  into  combination  with  the  first  it 
0UL7  chance  to  meet. 

At  a  depth  of  from  eighteen  to  twenty  feet  in  the  ground 
(on  the  banks  of  rivess  in  India),  I  have  often  found  consi- 
derable formations — ^being  lime  in  combination  with  silica — 
of  a  dirty  gray  colour ;  rough,  irregular,  excessively  hard, 
and  giving  out  abundance  of  sparks  on  being  struck  with 
a  common  hammer.  Perhaps  this  ranks  rather  as  a  bi-sili- 
cate  of  lime  than  as  a  limestone.  Limestone  consists  of 
lime  in  combination  with  carbonic  acid  and  small  portions 
of  foreign  matter. 

As  a  formaiion,  I  know  from  experience  that  it  exercises 
a  most  beneficial  influence  on  the  growth  of  the  sugar-cane 
plant,  and  the  saccharine  character  of  its  juice.  I  well  re- 
member a  small  mountain  estate,  in  the  parish  of  Trelawney, 
Jamaica,  which  was  so  rocky,  that  in  many  of  the  fields 
planting  could  only  be  accomplished  by  hand  (not  hoe),  as 
small  indication  of  soil  could  be  seen :  yet  the  roots  of  the 
canes  infflnuated  themselves  betwixt  the  stones  and  rocks, 
and  discovered  abundant  sources  of  nutriment  of  the  rarest 
quality,  as  the  sugar  produced  by  those  canes  evidenced. 
I  can  safely  say,  that  the  juice  was  the  cleanest  and  best 
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I  have  seen  in  any  part  of  the  world  ;  and  the  sugar  (made 
in  common  open  pans)  was  superior  in  every  respect  to  any 
Muscovado  I  ever  saw :  that  made  by  the  vacuum  pan  not 
excepted.  Surely  this  extreme  excellence  must  have  been 
occasioned  by  this  peculiar  formation  (limestone) ;  and  no 
doubt  whatever  can  exist,  that  the  roots  extracted  from  it 
this  supply  of  genial  nourishment,  which  exhibited  itself  so 
strikingly  in  the  abundance  of  saccharine  matter  deposited 
in  the  cells  of  the  plant. 

Of  ironstone,  we  find  in  the  Straits  settlements  many 
varieties ;  but  in  Malacca  and  Singapore  the  following  are 
most  common  :  —  red  hematite  —  of  a  brownish-red  colour, 
in  masses,  stalactites,  and  kidney-form  balls ;  powder  red, 
and  structure  fibrous, — is  composed  of  peroxide  of  iron, 
columbic  acid,  alumina,  and  water .''^ 

Red  clay  ironstone  and  red  siliceous  iroiistone  are,  also,  of 
the  same  class ;  and  consist  of  red  oxide  of  iron,  more  or  less 
mixed  with  foreign  matter. 

Brown  clay  ironstone  and  yellow  clay  ironstone  are  of  the 
species  tervae^  hydrous  peroxide  of  iron;  colour,  various  shades 
of  brown:  as  yellowish-brown,  hair-brown,  clove-brown 
and  blackish-brown,  streak  yellowish-brown.  They  are 
found  to  contain  peroxide  of  iron  and  water,  with  very  small 
portions  of  sesquioxide  of  manganese  and  silica :  sometimes, 
also,  traces  of  alumina. 

Magnetic  pyrites  (sulphuret  of  iron)  and  iron  or  cubic 
pyrites  (bisulphuret  of  iron)  are  veiy  common  indeed 
in  the  West  India  Islands  and  Malacca:  the  former, 
which  is  of  a  colour  intermediate  between  bronze-yellow 
and  copper-red,  is  composed  of  one  atom  sulphur  and  one 
atom  iron;  the  latter  is  of  a  characteristic  bronze-yellow 
colour,  streak  brownish-black,  and  contains  of  sulphur  two 
atoms,  iron  one  atom.f  These  pyrites  are  very  abundant 
on  some   lands,  and  act  very  prejudicially  on  vegetation 

•  Thompson. 

t  See  Dr.    Thompson's    work   on    '^  Mineralogy',  Geologv,    and    Hincnl 
Analysis.'* 
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TFben  the  lands  are  not  drained  properly ;  as  by  exposure 
to  the  air  this  substance  becomes  converted,  by  the  pro- 
longed action  of  oxygen,  into  sulphate  of  iron  and  sul- 
phuric acid,  which  remain  in  solution  in  the  stagnant  water 
that  covers  the  land,  rendering  it  very  sour  or  acid.  In 
«easons  of  dry  weather,  evaporation  goes  on  rapidly,  and 
this  sour  or  acid  wat«r,  percolating  through  the  thick  strata 
of  decaying  vegetable  matter  often  forming  the  surface  soil, 
yields  to  the  vegetable  matter  its  oxygen,  and  thus  again 
resumes  its  character  as  iron-pyrites.  With  every  lodg- 
ment of  water  and  subsequent  absorption  these  transforma- 
tions are  continually  eflPected,  so  long  as  the  land  remains 
undrained;  but  a  proper  system  of  drainage  altogether 
arrests  these  actions,  and  rescues  the  crops  from  the  very 
serious  injury  sustained  thereby. 

In  the  Straits  of  Malacca,  land  so  circumstanced  is  termed 
by  the  Malays  masam  (acid  or  sour);  and  they  are 
often  sadly  perplexed  and  prejudiced  by  the  partial  or 
total  failure  of  their  rice  crops,  from  this  cause.  But  with 
the  Chinese,  in  the  same  locality,  no  inconvenience  of  the 
kind  is  felt,  when  they  pursue  their  usual  system  of  cul- 
tivation. This  fact  induces  a  belief  that  the  Chinese  choose 
a  sweeter  and  more  fertile  description  of  soil ;  whereas,  in 
nine  cases  out  of  ten,  no  difference  in  this  respect  really 
exists.  For  tjie  information  of  the  sugar  planter  and  others 
in  the  Straits,  I  will  explain  how  this  change  is  brought 
about  by  the  Chinese  mode  of  operation.  When  a  China- 
man cultivates  land,  he  generally  acts  on  the  principle 
that  it  is  more  profitable  to  cultivate  one  acre  thoroughly 
than  two  in  an  imperfect  and  partial  manner ;  hence  we  are 
in  the  habit  of  terming  their  system  "  garden  cultivation," 
which  indeed  it  is :  and  a  very  wise  and  admirable  system 
it  must  be  allowed  to  be,  which  obtains  from  one  acre 
of  land  as  much  as  two  or  three  acres  commonly  yield. 

On  this  principle,  therefore,  the  Chinaman  proceeds  to 
choose  a  patch  of  land  of  manageable  size,  the  jungle  of 
which  he  cuts,  allows  to  dry,  and  then  burns ;  next  he  sets 
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to  work  on  the  roots  and  stamps  of  all  trees  and  bushes 
remaining  in  the  ground  :  these  he  carefully  digs  out,  piles 
up  in  heaps,  and  covers  over  with  earth.  The  intense  heat 
of  a  tropical  sun  quickly  dries  the  heaps  sufficiently ;  when 
the  Chinaman  sets  them  on  fire,  and  attends  constantly  whilst 
they  are  burning,  that  every  portion  may  be  consumed. 
The  ashes  and  burnt  earth  resulting  are  carefully  scattered 
over  the  land ;  which  is  then  dug  (by  hoe)  and  thoroughly 
turned  up.  He  next  digs  a  trench,  and  throws  up  a 
bank  around  the  land  he  has  cleared,  to  drain  it ;  and  at  the 
same  time  to  keep  out  all  water  £rom  the  adjacent  lands. 
Finally,  he  gives  it  a  second  chanhoUng  (hoe-diggingX 
and  plants  out  his  sugar  canes,  or  whatever  else  he  may 
please.  Thus  the  first  shower  of  rain  saturates  the  alkalis 
contained  in  the  ashes  (so  abundantly  spread  on  the  surface 
of  the  land),  and  in  solution  conveys  them  to  the  soil ;  m 
which  they  speedily  enter  into  combination  with  sulphuric 
and  other  adds  (existing  as  before  noticed),  and  form  in- 
soluble compounds.  Hence  we  never  hear  a  Chinaman 
complaining  of  acidity  in  land  so  settled  by  him.  There 
certainly  are  lazy  Chinese  as  well  as  lazy  Englishmen,  who 
are  sufficiently  careless  to  neglect  such  precautionary 
measures:  but  these  form  exceptions  to  the  g^ieral  rule;  and 
they  sufier,  in  common  with  the  Malays,  disappointment  and 
frequent  loss,  firom  the  failure  of  their  crops. 

To  any  one  who  knows  the  Malay  character,  and  has 
seen  their  slovenly  modes  of  bringing  lands  under,  and. 
keeping  them  in,  cultivation,  it  is  needless  to  tell  how 
different  is  their  practice  from  that  above  detailed.  A 
Malay  considers  that  he  has  done  all  that  is  necessary,  if  he 
cuts  down  and  burns  the  jungle  in  his  own  peculiar  and 
partial  manner,  gives  the  land  a  hoe-digging — which,  by  the 
way,  is  indeed  but  a  miserable  apology  for  that  important 
operation — and  then  plants  out  his  rice  or  other  crops.  If  he 
be  fortunate  enough  to  obtain  a  favourable  return,  he  is  a 
proud  and  happy  man — ^proud  of  his  own  singular  industry, 
and  happy  in  contemplating  its  pleasing  results.      If^  ^^ 
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tbc  contrary,  liis  crops  turn  out  unfavourably  after  the  first 
and  second  trials,  be  is  still  quite  pleased  with  himself  and 
his  exertions:  but  pronounces  the  land  moBam  (acid),  and 
forthwith  removes  to  another  locality;  not  for  an  instant 
allowing  a  doubt  to  enter  his  mind  as  to  the  correctness  of 
his  mode  <^  cultivation!  K  they  are  referred  to  the 
Chinese  method,  and  advised  to  follow  it,  they  will  answer 
"  Butool  Tuan !  Orong  cheen  puniah  uddat,  banniah  biak, 
banniah  baggoose,  tappee  banniah  susah !  Sahya  ta  buleh 
buat  etoo  macham.  Orong  malayoh,  punniah  uddat,  line 
macham :  deea-orong  ta  mow  kirjah  bageetoo  susah!"* 
So  that  because  such  a  system  is  banniah  susah  (very 
difficult),  or  in  other  words,  because  it  gives  them  a  little 
trouble,  they  persist  in  their  own  unthrifty  and  unprofitable 
courses ;  and  continue  to  stigmatize  lands  as  masam  (acid), 
which,  in  reality,  are  as  good  and  as  valuable  as  any  in  the 
country,  when  drained  and  cultivated  in  a  rational  manner. 

Were  the  mischief  arising  from  these  fidse  notions  con« 
fined  to  the  poor  and  ignorant  Malays,  I  should  not  have 
been  so  difbse  in  my  remarks  on  this  subject ;  but  as  Euro- 
peans (planters  and  others)  are  sometimes  grievously  misled 
by  such  assertions  of  the  Malays,  I  cannot  too  strongly  urge 
on  them  the  absurdity  oi  trusting  to  such  authority.  In  the 
West  Indies,  proper  drainage  (and  the  application  of  a  little 
lime,  if  it  can  be  afforded)  will  entirely  relieve  the  planter 
firom  the  ill  e&cts  of  iron-pyrites  on  their  (»^ps. 

It  often  occurs  la  the  Straits  settlements,  Demerara, 
Ixndsiana,  and  other  places,  that  lands  are  strongly  impreg- 
nated with  saline  matter ;  which  certainly  causes  the  cane  to 
grow  most  Inxuriantly,  but  affects  the  juice  (and  consequently 
the  sugar  made  firom  it)  very  prejudicially.  In  Province 
Weliesley,  I  have  known  sugar  that  was  quite  salt  produced 
the  first  year  firom  such  land ;  and  in  the  Sunderbunds  f  it 

*  **  True,  sir !  the  Chinese  onatom  U  very  good,  very  ezcellest,  but  v%ry  diffi- 
cult!  I  am  not  able  to  do  like  that.  The  Malays'  custom  is  different;  they 
don*t  like  such  very  difficult  work !  " 

t  Low  land  at  the  months  of  the  Ganges,  in  the  fiay  of  Bengal. 
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was  SO  very  salt,  that  the  sugar  estates  had  to  be  abandoned. 
In  Demerara,  also,  infinite  trouble  and  loss  result  from  the 
same  cause.     Dr.  lire  writes, — 

"  The  following  analysis  of  cane  juice,  performed  by  aFrench 
chemist,  was  given  me  by  Mr.  Forstall  of  New  Orleans. 

"  In  ten  English  gallons,  of  231  cubic  inches  each,  of  juice, 
marking  8^°  Baum6,  there  are  5|  ounces,  English,  of  salts, 
which  consist  of^— 

Salphate  of  Potash 17*840  grammes  =  15*44  grains  each. 

Phosphate  of  Potash 16-028        „  „ 

Chlorure  of  Potassium  ....  8*355        „  ,» 

Acetate  of  Potash 63*750        „  „ 

Acetate  of  Lime 86*010        „  „ 

Gelatinous  SiJica 15*270        „  „ 

157*253  =  5'57  ounces  avoirdapois. 

"  To  the  large  proportion  of  deliquescent  saline  matter— of 
which  one-half,  he  says,  remains  in  the  sugar — the  analyst 
Tery  properly  ascribes  the  deliquescence  and  deterioration  of 
the  sugar,  when  kept  for  some  time,  or  transported.  It  was 
probably  the  juice  of  the  cane  grown  in  the  rich  alluvial 
soil  of  Louisiana ;  which  is  more  abundant  in  saline  mtit^T 
than  the  average  soil  of  our  West  India  Islands.  The 
Demerara  cane  juice  has  perhaps  the  above  saline  consti- 
tution ;  since  it  suffers  much  loss  of  weight  by  drainage  in 
the  home  voyage." 

Where  salt  is  present  in  land — as  from  the  overflowing 
of  the  high  spring-tides — ^nothing  can  be  done  but  making 
good  "  bunds"  to  keep  out  the  salt  water,  and  estabhsh- 
ing  a  good  system  of  drainage.  By  these  means,  the  soil 
being  well  turned  up,  the  excess  of  saline  matter  will  in 
a  crop  or  two  be  carried  off  by  the  rains;  which. will  wash 
the  soil  and  pass  off  by  drainage :  and  also,  in  part,  by  the 
quantity  contained  in  the  cane  or  other  crop  grown  on  the 
land.  In  Province  Wellesley,  this  has  been  the  case ;  and  it 
will  always  so  happen :  unless  the  soil  be  of  that  sandy  and 
porous  nature  which  admits  of  the  salt  or  saltish  water 
soaking  up  through  it  during  the  continuance  of  the  spring 
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tides.  When  once  the  cane  has  imbibed  these  undesirable 
salts,  they  become  incorporated  in  its  juice ;  and  then  all 
attempts  to  get  rid  of  them  are  quite  unavailing.  The  only 
course  to  be  pursued  with  such  land  is — after  bunding  and 
draining  it  properly- — to  plant  Indian  corn,  Guinea  corn,  or 
Guinea  grass  on  it  for  two  or  three  years,  until  the  saline 
matters  have  become  in  a  degree  exhausted;  when  canes 
may  be  planted  without  fear.  I  have  already  said  that  the 
soil  which  I  know  to  have  produced  the  best  sugar  of  any 
I  ever  saw,  was  of  a  limestone  formation ;  and  such  I  have 
known  (from  the  estate  book)  to  have  rattooned  for 
twenty  years  !  Yet,  in  consequence  of  its  being  a  moun- 
tainous estate,  I  doubt  much  whether  it  could  be  profitably 
cultivated  in  these  times.  I  will  not,  therefore,  dwell  on  such 
soil :  but  pass  on  to  that  known  as  a  "  brick-mould." 

In  the  West  and  East  Indies  this  description  of  soil 
abounds,  and  combines  so  many  advantages,  that  it  may 
truly  be  stated  as  the  most  desirable  soil  the  planter  can 
have. 

"  Brick-mould"  soil  is  of  various  colours,  and  of  course,  of 
variable  powers.  It  is  composed  of  a  mixture  of  sand  and 
clay,  in  such  proportions  that  air  and  water  can  penetrate 
to  some  depth  with  sufficient  facility ;  and  it  admits  of  being 
worked  up,  by  plough  or  hoe,  readily  and  easily.  Vege- 
table matter  and  various  substances,  of  course,  are  mixed  up 
in  such  soil,  and  serve  to  increase  its  fertility :  but  a  great 
deal  depends  on  the  nature  of  the  clay  which  is  in  com- 
bination. Clay  varies  very  much  in  its  character,  and  con- 
sequently in  its  value.  It  is  composed  of  argillaceous  earth 
(otherwise  termed  alumina)  and  silica :  very  commonly  the 
oxides  of  iron  occur  in  it  also,  and  impart  a  red,  brownish- 
red,  or  blackish-brown  colour  to  the  mass;  from  which 
it  is  then  denominated  a  ferruginous  day. 

No  clay  soil  can  of  itself  be  considered  fertile,  although 
it  may  abound  in  the  elements  necessary  to  fertility;  in- 
asmuch as  clay  is  of  itself  so  compact  and  cohesive  as 
to  be  entirely  closed  to  the  action  of  air  internally :  but 
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when  in  admixture  with  sand  and  decayed  vegetaUe  matter, 
in  due  proportion,  it  is  then  in  the  most  favourable  condi- 
tion to  benefit  by  such  action.  Air  and  water  now  pene- 
trate with  all  desirable  freedom;  and  perform  their  important 
parts  in  an  unceasing  action  on  the  alkaline  constituents,  and 
the  decaying  vegetable  bodies  contained  in  the  soil. 

Let  us  here  pause  for  an  instant,  to  inquire  into  the 
nature  of  these  actions ;  the  arrest  of  which  causes  a  soil, 
abounding  in  the  elements  essential  to  fertility,  to  become  at 
once  barren  and  un|H:oductive.  First,  then,  we  find  that  at- 
mospheric air — ^which  is  composed  of  carbonic  acid  gas  and 
oxygen  gas,  with  small  portions  of  ammonia  and  hydrogen— 
is  required  to  permeate  through  the  s<h1  in  order  to  afford  to 
it  its  ozygei ;  which  sets  free  the  alkalis  contained  in  the 
various  constituents  of  the  soil,  and  keeps  up  in  the  vegetable 
matter  or  humus  a  putrefactive  fermentation,  which  causes 
it  to  evolve  carbonic  acid :  thus  constant  supplies  of  nutri- 
ment, in  the  shape  of  alkalis  in  solution  and  carbonic  acid, 
are  being  supplied  to  the  roots  of  the  plants  growing  on 
that  soil.  But  this  is  not  all;  for  the  carbonic  acid  gas 
and  ammonia  contained  in  the  air,  are  absorbed  by  the 
oxides  of  iron  and  alumina,  and  fixed  in  the  soil;  to  be 
presented  in  a  soluble  form  to  the  roots  of  the  plants,  on 
the  occasion  of  every  shower.  Secondly,  we  perceive  that 
water  is  absolutely  necessary,  to  dissolve  the  alkalis  and 
earthy  salts  contained  in  the  soil,  and  to  furnish  them  in  a 
state  of  solution  to  the  plant :  but,  in  addition  to  these  and 
other  important  offices,  the  same  water  affords  to  the  plant  its 
hydrogen,  and  a  portion  of  its  oxygen ;  to  enable  it  to  effect 
certain  chemical  transformations :  as  treated  of  at  page  27. 

Air  and  water,  then,  must  have  free  access  to  soils; 
otherwise  they  are  barren.  Where  a  due  quantity  of  sand  is 
in  combination  with  clay,  no  obstacle  exists  to  their  action ; 
and  when  the  clays  are  rich,  the  sand  siliceous,  and 
vegetable  matter  abundant,  the  very  best  soil  is  presented 
to  us  for  all  agricultural  purposes.  Its  property  of  re- 
taining moisture,  even  in  the  hottest  season,  is  very  re- 


CHOCOLATB  COLOUBBD  SOIL.  4? 

markable ;  whilst  in  hetLTy  rains  tbe  water  drains  off  very 
qaiekly  wherever  drains  exist :  thus,  nnder  proper  manage- 
ment, an  excess  of  water  is  never  retained  in  the  soil ; 
nor  does  it  ever  become  destitute  of  moisture.  It  is  easily 
broken  np  by  the  plough  or  hoe,  forming  comparatively 
light  work  for  ihe  cattle  and  labourers  on  an  estate ;  and 
it  always  yields  a  more  grateful  return  for  the  ploughings 
or  "working  up"  j which  it  receives,  than  any  other  de- 
scription of  soil.  Brick-mould,  therefore,  is  deservedly 
esteemed  and  sought  after  by  all  planters ;  as  it  not  only 
gives  good  and  abundant  returns  during  the  first  and 
second  years,  but  still  continues  rattooning  for  many  years, 
advantageously* 

I  have  known  many  estates  to  have  fine  level  fields  of 
a  rich  clay  soil,  most  readily  convertible  into  an  excellent 
briek-monld,  by  merely  carting  to  it  a  proper  proportion  of 
sand,  which  also  abounded  on  the  properties;  yet  from 
neglect,  want  of  information,  or  other  causes,  these  fields 
were  suffered  to  remain  unimproved  in  this  respect.  The 
lands  of  a  friend  of  my  own,  in  the  Straits  settlements,  are 
at  this  moment  in  this  condition ;  and  although  he  is  striv- 
ing to  ibe  best  of  his  ability  to  afford  them  the  requisite 
quantity  of  sand,  yet  his  cattle  are  so  weakly,  and  his 
means  so  contracted,  that  I  fear  a  very  considerable  time 
wiU  elapse  ere  his  fields  can  receive  anything  like  the 
qaantity  their  nature  demands. 

I  must  not  omit  to  mention  a  particular  kind  of  soil  which 
is  found  in  the  parish  of  Trelawney,  Jamaica,  and  is  very 
valuable  for  sugar  cane  cultivation.  It  is  of  a  chocolate 
colour;  varying,  however,  to  a  red  of  different  shades  of 
brightness,  and  has  a  very  glossy  or  sparkling  appearance 
when  first  ploughed  up:  when  wet,  it  soils  the  hands  as 
would  paint. 

Bryan  Edwards,  Porter,  and  others,  make  mention  of  this 
soil ;  bat  I  have  never  known  any  explanation  given  as  to 
its  origin.  I  have  had  a  great  deal  to  do  with  it  in  the 
West  Indies,  and  have  seen  abundance  of  it  in  Malacca,  and 
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am  inclined  to  pronounce  it,  as  consisting  of  that  micaceous 
variety  of  specular  iron  ore,*  termed  sometimes  "  iron- 
froth  ;"  largely  combined  with  lime,  in  various  forms,  and 
otlier  matters. 

In  Trclawnoy,  limestone  formation  prevails  genorally 
wherever  this  chocolate-coloured  soil  is  found ;  and  it  is  bnt 
reasonable  to  suppose  that  the  large  quantity  of  lime  dis- 
solved and  carried  in  solution  to  the  soil  by  the  action  of  the 
weather,  must  serve  to  neutralize  any  excess  of  acidity 
caused  by  the  presence  of  the  mineral  oxides.  On  the 
whole,  it  forms  a  fine  friable  mould,  is  easily  worked  up, 
is  retentive  of  moisture,  and  bears  excellent  crops  of  canes, 
which  rattoon  well,  and  produce  abundance  of  fair,  well- 
grained  sugar. 

The  oxides  of  iron  and  alumina  abounding  must  tend  to 
render  such  soil  fertile,  by  the  large  quantity  of  ammonia 
which  it  absorbs  from  the  atmosphere,  fixes  in  the  soli,  and 
yields  in  solution  (on  the  occasion  of  every  fall  of  rain)t  ^ 
the  roots  of  plants. 

The  Climate  most  congenial  to  the  sugar-cane  plant  is  of 
a  warm  and  moist  character,  with  moderate  intervals  of  hot 
dry  weather,  attempered  by  the  refreshing  sea-breezes.  It 
has  always  been  found  to  grow  most  luxuriantly  on  islandf, 
and  along  the  sea  coasts  of  mainland;  which  leads  us  to 
conclude  that  the  saline  particles  borne  on  the  sea-breeze 
exercise  a  powerful  effect  on  the  growth  of  the  plant.    The 

*  Iron-froth  (Blsennhm)  is  composed  of  scaly  friable  parts  which  so^ 
strongly:  colour  between  cherry  and  brownish-red ;  very  soft.  (See  Dr« 
Thompson's  Mineralogy,  Geology,  and  Mineral  Analysis,  yoL  L  p.  435.)  Tliere 
if  a  brown  scaly  powder,  which  occnrs  occasionally  among  primary  rocks,  an^ 
which  hitherto  has  been  referred  to  chlorite,  but  it  is  undoubtedly  a  Tariety  d 
mica :  its  constituents  i 


Silica 

.    48*166 

Magnesia  .        .        .    2*916 

Alumina   . 

.    16*851 

lime          •        •        -    8-675 

Peroxide  of  Iron 

.    19100 

Water        .        .        .    S-350 

Potash      • 

.      6-558 

98*616 
(See  Ditto,  vol.  i.  p.  368. 

t  Sec  Lieblg's  Organic  Chemistry,  p. 
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influenee  of  the  sea-breeze,  however,  is  exerted  in  many 
wajs:  as  hj  imparting  moisture  to  the  soil,  even  in  the 
hottest  weather  and  driest  season ;  by  supplying  to  it  the 
major  portion  of  the  saline  matter  borne  inland ;  and  by 
affording  to  the  leaves  of  the  canes  matter  for  assimilation : 
add  to  which,  the  abundant  dew;  which  it  decidedly  affects. 
Within  the  tropics,  the  cane  attains  its  greatest  perfection; 
cold,  to  any  degree,  does  not  suit  its  growth  or  development : 
haace  it  cannot  be  cultivated  with  success  in  Europe, 
although  it  has  often  been  attempted  in  Spain  and  other 
places. 

In  Louisiana,  the  frost  often  sets  in  before  the  planters 
can  get  in  their  crops;  and  so  affects  the  cane  that  its  juice 
can  no  longer  be  induced  to  crystallize,  unless,  indeed,  the 
canes  can  be  cut  and  manufactured  before  a  thaw  occurs. 

This  is  occasioned  by  the  fluid  contents  of  the  various 
cells  <^  oi^ns  bursting  (from  excessive  cold)  their  bounds, 
and  becoming  intermingled  the  one  with  the  other  :  that  is, 
the  saccharine  with  the  nitrogenized  principles.  Now,  whilst 
the  finost  continues,  the  lowness  of  the  temperature  prevents 
the  possibility  of  fermentation ;  but  should  a  thaw  intervene, 
the  temperature  of  the  air  is  raised  sufficiently  high  to  per- 
mit a  viscous  fermentation  taking  place,  which  altogether 
prevents  the  crystallization  of  the  juice,  if  afterwards  con- 
centrated. 

If^  after  a  sharp  frost,  a  thaw  or  period  of  comparatively 
warm  weather  occurs,  of  sufficient,  duration,  this  viscoas 
fermentation  is  continued  until  ail  the  sugar  contained  in 
the  juice  is  decomposed,  and  the  commingled  fluids  have 
resolved  themselves  into  ^'a  viscid  mucilaginous  matter," 
possessing  neither  sweetness  nor  acidity.  This  will  occur  to 
the  juice  of  the  cane  yet  uncut :  but  it  also  happens  to 
expressed  juice  under  other  and  singular  circumstances ;  one 
instance  of  which,  it  may  not  be  out  of  place  to  mention,  as, 
in  both  cases,  the  substances  tending  to  organize  become 
organized,  though  by  courses  very  different  from  each  other. 

**  Yauquelin,  on  examining  the  juice  of  the  sugar-cane— 
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which,  before  being  sent  from  Martinique,  had  been  heated  to 
212°  in  closed  flasks,  in  order  to  absorb  the  oxygen  of  the  air 
contained  in  the  flasks — found  that  it  had  become  changed, 
during  the  voyage  to  France,  into  a  viscid  mucilaginous 
matter,  which  was  with  difiBculty  got  out  of  the  flasks.  It 
was  insoluble  in  alcohol.  When  treated  with  sulphuric 
acid,  it  yielded  no  grape  sugar ;  and  nitric  acid  changed  it 
into  oxalic  acid,  without  any  trace  of  mucic  acid.  The  sugar 
had  become  a  texture.  The  substance  tending  to  organize 
had  become  organized."  * 

In  the  upper  districts  of  India,  frost  often  does  great 
injury  to  the  cane  crops ;  but  the  manner  in  which  the  mis- 
chief is  effected,  is  not  at  all  understood  by  either  natives 
or  Europeans.  The  cane  is  in  every  respect  a  tropical  plant, 
and  requires  that  strong  light  and  heat  which  are  to  be 
found  continually  in  a  tropical  climate  alone. 

The  influence  of  seasons  is  a  very  important  subject,  to 
which  I  must  beg  leave  particularly  to  direct  the  attention 
of  the  planter.  In  the  first  place,  I  must  divide  the  subject 
into  two  parts,  in  order  to  treat  of  the  great  continent  of 
India  separately ;  as  its  seasons  are  entirely  different  from 
those  of  the  West  India  Islands,  Mauritius,  and  the  Strains 
Settlements. 

The  seasons  of  the  West  Indies,  Mauritius,  Ceylon,  and 
the  settlements  in  the  Straits  of  Malacca  are  very  similar; 
and  indeed  the  climate  and  seasons  may  both  be  said  to  be 
exceedingly  alike,  as  fiir  as  regards  average  heat,  equable 
temperature,  duration  of  rains,  &c. :  but  there  are  variations 
arising  from  difference  in  local  position,  which  will  be  par- 
ticularly stated  under  their  own  proper  heads. 

In  the  colonies  just  named,  there  cannot  be  said  to  be  any 
cold  season ;  but  they  all  have  distinct  periods  of  hot,  dry, 
and  rainy  weather  more  or  less  marked,  and  slightly  vary* 
ing  in  the  months  during  which  each  occur.  In  the  West 
Indies  these  periods  are  well  defined  and  pretty  regular,  and 
the  planters  commonly  choose  the  spring  and  the  fall  as  the 

*  See  Raspairs  Organi:  Chemistry,  p.  329. 
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most  eligible  times  for  planting  out  their  fields  in  canes ; 
but  on  some  estates  canes  are  planted  and  nfanufactured  all 
the  year  round. 

I  may  here  remark,  that  I  am  well  aware  that,  in  fifteen 
cases  out  of  twenty,  a  managing  planter  of  a  West  Indian 
estate  is  not  allowed  the  free  exercise  of  his  own  judg- 
ment, but  is  forced  to  act  according  to  the  directions  he 
receives  from  the  agent  or  planting  attorney  (as  he  is 
termed)  of  the  estate.  From  this  cause,  it  is  not  always 
just  to  impute  blame  to  the  resident  manager  (or  overseer, 
as  he  is  termed,  in  Jamaica)  for  the  errors  of  system,  and 
ill  success  of  the  estate  nominally  under  his  management : 
nor  can  we  altogether  wonder  that  a  managing  planter 
brooks  such  a  state  of  dependence,  and  hesitates,  by  a  show 
of  independence,  to  risk  his  livelihood  (perhaps  that  of  his 
family  also%  and  at  the  same  time  make  an  enemy  for  life 
of  the  planting  attorney:  which  very  oft^n  would  result. 
That  such  a  state  of  things  should  exist  is  much  to  be  de- 
plored ;  as  it  is  evident,  that  numerous  evils  must  arise  from 
such  a  denial  of  confidence  on  the  part  of  the  planting  agent, 
and  feeling  of  insecurity  on  that  of  the  resident  manager. 
These,  however,  are  matters  more  properly  belonging  to 
another  part  of  my  subject ;  and  I  only  introduce  the  men- 
tion of  them  here,  that  I  may  be  spared  the  ungracious 
task  of  noticing  the  numerous  errors  committed  on  West 
Indian  estates,  in  regard  to  seasons. 

One  of  the  greatest  causes  of  mischief  and  injury  on  sugar 
estates,  is  the  use  of  dried  cane-trash  or  magass  for  fuel> 
instead  of  wood  or  coal.  To  keep  up  a  supply  of  this  most 
expensive  fuel,  what  sacrifices  are  not  made ! — what  delays, 
vhat  trouble  and  anxiety  does  it  not  occasion  I  and  how 
unsatisfactorily,  or  rather  how  ruinously,  does  it  not  act,  in 
regard  to  the  interests  and  well-being  of  an  estate !  It  does 
indeed  disarrange  the  whole  system  of  plantership,  and  is  of 
itself  sufficient  to  disconcert  plans  which,  in  other  respects, 
have  been  well  conceived,  and  ably  carried  out.  Need  I 
here  explain  how  this  happens,  and   how  it   afiects  the 

e2 
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particular  subject  now  under  notice?  I  think  not.  A  more 
suitable  place  fbr  such  an  explanation  will  shortly  present 
itself.  I  will  therefore  merely  remark,  that  provided  with 
an  abundant  and  sure  supply  of  good  fuel,  such  as  coal  or 
wood,  the  planter  would  avail  himself  to  the  utmost  of  the 
advantages  attendant  on  choice  of  time  and  season,  for 
planting  canes  and  manufacturing  his  produce.  No  cloudy 
weather  or  drizzling  rain  would  then  deter  him  from  cutting 
canes ;  on  the  contrary,  every  reason  would  urge  him  to  do 
so :  he  would  strain  every  nerve  to  get  his  ripe  canes  cut 
and  manufactured  before  heavy  rains  came  on  to  render  their 
juice  watery  ;  and  at  the  same  time  to  procure  tops  to  plant 
out  during  such  seasonable  weather  for  planting. 

Sunshine  or  cloudy,  &ir  or  showery,  it  matters  not. 
Certain  fields  of  fine  canes  require  cutting;  they  are  cut: 
other  fields  require  planting,  and  the  weather  is  favourable ; 
they  are  plants.  No  anxiety  can  be  entiertained, — no 
risk  is  run ;  for  a  bountiful  supply  of  coal  (or  wood)  is 
on  hand,  which  ensures  a  certain  and  rapid  manufactare 
of  the  juice.  Without  such  fuel,  the  proper  seasons  for 
planting  and  manufacture  can  only  be  partially  availed  of. 

In  the  West  Indies  and  the  Straits  Settlements,  the  sugar 
cane  always  shows  a  great  desire  to  "arrow"  or  flower 
during  the  months  of  January,  February,  and  March;  so 
much  so,  that  I  have  frequently  seen  rattoons  of  only  seven 
months  old  arrowing  freely.  From  December  to  July 
is  decidedly  the  best  season  of  the  year  for  manufacturing ; 
and  from  August  to  end  of  November  may  be  called  the 
rainy  months,  or  the  months  during  which  rain  may  usually 
be  expected :  but  in  the  Straits  the  seasons  are  sometimes 
very  capricious. 

As  the  cane  approaches  maturity,  two  or  three  months 
of  hot  and  moderately  dry  weather  brings  it  to  its  highest 
degree  of  sweetness,  and  fits  it  to  yield  an  abundant  return 
of  fine  quality  sugar :  but  a  slight  shower  at  long  intervals 
is  far  from  being  injurious  to  the  juice ;  on  the  contrary,  it 
serves  to  maintain  the  vigour  of  the  plant,  without  weaken- 
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iug  its  juices.     Such  is  the  weather  a  planter  always  rejoices 
in  for  "  working  off"  his  crop.  .   , 

The  seasons  in  India  may  be  dirided  into  the  cold,  hot, 
and  rainy ;  each  in  extreme,  as  far  as  the  cane  is  concerned, 
and  consequently  as  trying  to  the  plant  as  can  well  be 


I  have  planted  fields  of  native  cane  during  the  month 
of  December  (when  in  Upper  India  it  is  very  cold),  and 
the  plants  did  not  appear  above  ground  until  the  weather 
beeame  warm,  in  the  middle  of  February  t    Finding  no 
appearance  of  vegetation  for  so    long    a  period,    I  was 
tlunking  of  replanting  the  land,  but  was  told  by  a  neighbour 
that  if  I  waited  until  ther  warm  weather  set  in,  I  should 
see  the  canes  I  had  already  planted  spring  up  in  a  very 
satis&etory  manner;   as   it  was  well  known  that  native 
cane  would  not  vegetate  when  planted  donng  the  cold 
season.    This  I  have  always  found  to  be  the  case.    The 
Otahdte  and  Chinese  canes  are  not  so  affected,  although 
their  growth  is  much  impeded.    Canes  planted  during  the 
early  part  of  October  attain  a  tolerable  growth  by  December, 
when  the  cold  checks  them  completely ;  until  the  warmth 
of  February  and  a  light  shower  infuse  new  life  into  them, 
and  bring  forth  numerous  vigorous   shoots.      The  "  hot 
winds"  usually  set  in  in  the  early  part  of  April,*  and  con- 
tinue until  the  middle  of  June ;  scorching  and  burning  up 
the  plants,  which  are  only  saved  by  the  rains  that  then 
eommenee.      The  rapidity  of  their  growth  is  then  truly 
wonderAil:  in  four  months  only,  fine  fields  of  tall  and 
Inxoriant  canes  have  sprung  up,  where  previously  all  was 
dry  and  parched !    The  change  is  indeed  astonishing. 

If  it  be  in  a  part  of  the  country  where  frost  does  not 
occur,  it  will  sometimes  be  advantageous  to  allow  the  canes 
to  continue  in  the  ground  until  February  ;  when  their  juice 
will  be  in  a  richer  state  tlian  it  can  be  immediately  after 
the  rains. 

Bat  if  frosts  are  to  be  feared,  it  is  better  to  plant  at  a 

•  Often  in  March. 
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good  distance  apart ;  and,  by  keeping  the  plants  free  from 
dead  leaves,  allow  air,  light,  and  heat  to  circulate  freely 
between  them,  so  that  they  may  be  cat  and  manufactared 
in  November. 

During  the  rainy  season,  and  whenever  thunder-storms 
occur,  canes  must  receive  a  very  considerable  and  be* 
neficial  impetus,  from  the  electricity  which  their  leaves 
attract  from  the  overcharged  atmosphere ;  and  although 
we  cannot  know  how  it  acts,  yet  no  one  now  can  refuse  cre- 
dence to  the  fact  of  its  wonderful  influence  on  vegetation* 
Independent  of  this,  however,  we  are  assured  of  the  quan- 
tities of  ammonia  and  carbonic  acid  existing  in  the  at- 
mosphere of  a  tropical  country ;  both  of  which  are  conveyed 
to  the  soil  by  the  rains  which  fall,  and  serve  to  renovate  and 
fertilize  it.  This  ammonia  exists  in  the  atmosphere  of 
tropical  countries  in  much  greater  quantities  than  in  that  of 
Europe ;  in  consequence  of  the  putrefactive  process  being  so 
continual,  and  so  much  more  rapid  than  in  cold  or  tem<* 
perate  climates.  India,  besides  200,000,000  of  human 
beings,  teems  with  myriads  of  birds,  beasts,  and  fishes ;  all 
more  or  less  yielding  ammonia  to  the  atmosphere  both  dar- 
ing life  and  after  death :  we  can  therefore  imagine  how  it 
must  abound.  The  native  cultivators  well  know  the  benefit 
land  derives  firom  being  often  ploughed  and  worked  up 
during  the  rainy  season ;  but  of  course,  they  do  not  know 
the  manner  in  which  this  renovation  takes  place :  certain  it 
is,  that  there  can  be  no  country  in  the  world  where  less 
manure  is  used,  or  where  the  land  is  so  completely  stripped 
— so  hardly  pressed ;  yet,  by  the  practice  of  frequent  plough- 
ings,  it  continues  year  after  year  to  yield  moderate  crops. 
To  what  is  this  due  ?  Is  it  not  to  atmospheric  influence  ? 
Most  assuredly  it  is.  Whilst  I  would  wish  to  impress  this 
fact  on  the  planter,  I  would  at  the  same  time  point  out  to  him, 
that  although  the  principle  is  in  part  correct,  it  is  on  the 
other  handy  in  part,  stupidly  wrong;  inasmuch  as  no*  long 
cidtivated  land  can  produce  the  crops  it  should,  merely 
*  Afi  B  general  rule. 
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aid  of  atmospheric  influence :  it  must  have  returned  to  it 
as  manure  a  portion  of  those  constituents  of  which  it  has 
been  deprived  by  cropping.  The  Chinese  system  of  making 
land  produce  its  utmost,  and  keeping  it  up  to  that  standard, 
is  the  correct  and  strictly  true  principle.  What  is  termed  in 
the  Straits,  '^forcing  a  soil  to  exhaustion,"  is  an  ignorant 
and  eminently  absurd  expression,  which  has  no  meaning; 
for  if  a  soil  will  produce  by  good  management,  (say)  two 
tons  of  sugar,  for  twenty  years  in  succession,  it  certainly 
will  continue  to  do  so  ad  infinitum :  provided  the  same  good 
management  be  exhibited,  A  bountiful  Providence  has 
ordained  the  seasons  to  perform  their  appointed  parts,  and 
we  shall  always  receive  their  aid ;  but  we  must  not  neglect 
to  apply  our  own  labour  and  skill  in  furtherance  of  nature's 
operations. 
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MODES  OP  CUI/rUBE,  COMPRISING  PLOtTGHIIfG,  PLAJNTIWG, 
MOULDING,  WEEDING,  BANKING,  TRASHING,  &C.,  IN  THB 
WEST  INDIES,  EAST  INDIES,  AND  SETTLEMENTS  IN  THE 
STRAITS  OP  MALACCA;  AND  THE  MOST  SFITABLB 
LABOURERS. 

It  is  necessary  to  treat  of  the  practice  and  requirements  of 
the  three  countries,  separately ;  as  they  differ  so  much  from 
one  another;  and  as  the  various  operations  will  be  more 
clearly  understood  when  so  arranged. 

The  West  India  Islands  first  engage  attention.  And  I 
would  remark,  that  although  I  have  a  fair  general  know- 
ledge of  the  systems  pursued  in  all  those  colonies,  yet  my 
own  actual  experience  amongst  them  is  confined  to  Jamaica; 
my  observations,  therefore,  apply  more  particularly  to  that 
island :  although,  I  doubt  not,  that  they  will  be  perfectly 
understood  in  the  others  likewise.  Demerara  is  so  dif- 
ferently circumstanced  to  the  islands,  that  I  shall  allude  to 
that  colony  apart  from  the  rest. 

Entering  on  the  subject  of  Jamaica  plantership,  I  feel  fully 
alive  to  the  peculiar  nature  of  the  task  before  me ;  and  am 
desirous  of  disclaiming  all  intention  of  giving  offence : ,  but 
the  whole  system  is  such  an  entangled  mass  of  mischievous 
practices  (encouraged  and  supported  by  self-interest, — old 
custom, — obstinacy, — and  deeply-rooted  prejudices),  that  it 
is  no  easy  or  agreeable  undertaking  to  expose  any  part  of 
it ;  for  no  sooner  is  the  exposure  of  one  error  effected,  than 
straightway  numerous  others  are  brought  to  light,  each 
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as  glariBg  as  the  first,  and  d^nanding  a  mention  likewise. 
Tbns  an  impartial  and  candid  reyiew  of  the  subject,  is  cer- 
tain to  give  offence  (more  or  less)  to  some  of  the  many 
parties  interested.  I  cannot,  however,  hope  to  render  intel- 
ligible, to  absent  proprietors  and  mortgagees,  the  canses 
which  militate  against  the  well-doing  of  their  West  India 
estates,  unless  I  write  plainly,  and  withoat  reference  to  in- 
diyidaal  prejudices  and  interests*  This  I  find  myself  obliged 
to  do,  in  order  to  offer  my  observations  and  experience  in 
as  useful  a  form  as  possible. 

With  these  brief  remarks,  I  will  now  proceed  to  observe, 
that  Jamaica  estates  must  be  divided  into  two  classes :  viz., 
those  whereon  the  plough  can  be  used ;  and  those  whereon 
the  hde  only  can  be  rendered  available.  Need  I  say,  that 
for  the  former,  there  is  hope;  whilst  for  the  latter,  there 
does  not  appear  to  be  the  smallest,  under  existing  circum- 
stances. But  hare  planters  availed  themselves  of  the 
plough  to  the  fullest  extent?  Do  we  find  animal  substi- 
tuted for  human  labour,  as  much  as  is  possible  ?  and  skilfully 
contrived  and  well  adapted  implements,  for  the  primitive  and 
inefficient  hoe? 

No,  we  see  nothing  of  the  kind  :  on  the  contrary,  we  find 
the  hoe  still  in  general  use,  and  human  labour  loudly  called 
for.  We  find,  that  where  the  plough  has  been  tried,  in  nine 
eases  out  of  ten,  it  was  unwillingly ;  and  consequently  with- 
out due  attention  bein^  paid  to  considerations  of  primary 
importance :  much  less  to  minor  details.  I  have,  myself, 
seen  a  dozen  cattle  taken  out  of  a  guinea-grass  pasture,  all 
puffed  and  bloated  out  with  rich  green  grass,  and  at  once 
put  to  work  in  a  heavy  iron  plough ;  without  any  training,  or 
preparatory  course  of  feeding.  I  have  seen  such  cattle  fall 
exhausted  to  the  ground  in  twenty  minutes'  time,  with  their 
tongues  lolling  out  of  thdr  mouths,  and  two  drivers  lashing 
tlxem  with  whips,  beating  them  over  the  head  with  heavy 
sticks,  and  torturing  them  in  various  ways  to  oblige  them  to 
rise  and  perform  work  for  which  they  had  not  been  pre- 
pared !     Can  anything  be  conceived  more  cruel  and  absurd 
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than  this?  Only  imagine  a  steer,  puffed  out  on  green 
and  watery  grass,  being  harnessed  to  a  plough,  and  expected 
to  work  through  the  heat  of  a  tropical  sun ! — to  plough  op, 
perhaps,  heavy  clay  soils,  during  several  hours  of  the  day ; 
when  really  the  poor  beast  is  not  in  a  condition  to  carry  his 
own  weight  (alone)  over  the  same  land,  for  one  hour. 
Or,  let  us  vary  the  idea,  and  picture  to  ourselves  twelve 
wretcnedly  lean  and  miserably  weak  cattle  put  to  the  same 
work;  whilst  the  dreadful  whip  keeps  up  one  incessant  round 
of  laceration,  to  urge  the  hapless  animals  to  perform  that 
which,  in  their  weak  and  starved  condition,  they  are  quite 
unequal  to !  Is  this  one  whit  less  cruel  and  absurd?  But 
is  this  all,  that  we  have  to  complain  of  on  this  point  ?  Very 
far  from  it.  I  have  seen  cattle  trying  to  work  in  collars 
(purposely  made  and  sent  out  from  England)  so  large,  that 
it  was  quite  possible  for  the  cattle  to  walk  through  them!— 
things  that,  had  I  not  seen,  I  could  not  have  credited  it 
were  possible  any  man  could  have  had  made.  Surely,  if  a 
proprietor  or  agent  in  England  wishes  to  send  English-made 
collars  to  his  estates  in  the  West  Indies,  common  sense 
would  dictate  that  he  should  first  try  them  on  a  middle-sized 
steer  in  England,  to  satisfy  himself  that  they  were  of  the 
right  size ;  instead  of  sending  out  articles  more  suitable  for 
full-sized  elephants. 

Again,  I  have  seen  cattle  working  with  ^*  yokes**  so  heavy, 
that  it  was  as  much  as  one  man  could  do  to  lift  one  of  them 
up :  whereas  nothing  of  the  kind  was  necessary ;  for  yokes 
of  one  quarter  the  weight  would  have  been  quite  strong 
enough  for  all  purposes. 

These  little  circumstances  may  seem  very  trivial,  but 
indeed  they  are  not  so :  they  serve  to  swell  the  number  of 
reasons  why  Jamaica  estates  do  not  pay,  and  account  for 
the  heavy  losses  sustained  in  the  numerous  cattle  that  die 
off:  or  rather,  that  are  ignorantly  killed,  every  year!  Is  it 
not  to  be  expected  that  cattle  so  abused  will  die  ?  Is  it  not, 
indeed,  a  matter  of  surprise,  that  any  of  them  survive  such 
shocking  treatment  ?     It  really  is :  and  when  we  consider 
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that  good  young  oxen,  or  steers,  cost  in  Jamaica  from  10/. 
to  16/.  sterling  each,  we  cannot  fail  to  perceive  that  every 
possible  reason  is  in  favour  of  a  proper  selection  and  man^ 
agement  of  cattle ;  in  order  to  obtain  from  them  the  greatest 
possible  amount  of  work  in  the  shortest  possible  time,  and 
at  the  least  possible  expense  and  risk.  But  this  is  by  no 
means  the  plaa  pursued  in  Jamaica:  on  many  estates  it 
would  not  be  tolerated  by  the  attorney ;  whilst  on  others  the 
oyerseers  are  too  prejudiced,  or  too  indifferent,  to  attempt  an 
alteration.  On  almost  every  estate  in  the  island,  the  cattle 
may  be  seen  lying  at  nights  (all  the  year  round)  in  open 
and  exposed  cattle-pens,  often  knee  deep  in  muck  and  mire : 
at  one  season  of  the  year  bloated  with  green  grass,  at 
another  half  starved,  miserable,  and  swarming  with  **  ticks ;" 
hard  worked  by  day,  and  wretchedly  fed  at  nights*  On  no 
estate  have  I  ever  seen  good,  clean,  weU-covered-in  stalls^ 
in  which  a  steer  might  be  tied  up  and  fed  I  Neither  have 
I  ever  seen  guinea-grass  hay  made  and  stacked,  for  the 
working  cattle  of  an  estate ;  that  they  might  become  firm 
in  flesh,  and  capable  of  great  and  long  continued  exertion ! 
Far  from  all  this,  I  have  generally  remarked  a  total  dis- 
regard for  tlieir  preservation,  amounting  to  a  shameful 
sacrifice  of  property :  and  that  in  many  cases  it  is  wilful, 
I  am  quite  convinced* 

Amongst  the  many,  I  will  instance  a  property  I  was  once 
intimately  acquainted  with,  on  the  north  side  of  Jamaica, 
of  about  750  acres,  and  then  making  160  hogsheads  (of 
1,800  lbs.  each)  of  sugar,  and  7,600  gallons  of  rum,  which, 
I  think,  may  well  astonish  any  one,  unacquainted  with  the 
evil  doings  of  planting  agents. 

This  property  had  260  head  of  homed  cattle,  worth  as 
nearly  as  possible  8/.  a  head  =  2000/.  sterling;  about  40 
mules,  value  about  20/.  each  =  800/. :  in  all  2,800/.  sterling, 
in  cattle  alone— which  one  would  be  apt  to  suppose  an  enor- 
mous sum ;  yet  this  estate  was  every  year  supplied  with 
fresh  cattle  to  supply  losses  by  death  !  This  surely  was  bad 
enough :  but  what  will  be  said  when  I  assert  that  those  yearly 
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sapplics  were  not  purchases  made  in  the  best  and  cheapest 
market;  which  would  ensure  to  the  proprietor  efficient 
working  animals  at  the  most  moderate  rate.  Nothing  of  the 
sort.  The  s^ent  (or  planting  attorney^  as  he  is  termed)  of 
fhe  estate,  would  order  the  manager  to  go  to  a  particular 
^  breeding  pen"  in  St.  Ann's,  or  St.  Elizabeth's^  and  make 
choice  of  a  certain  number  of  cattle ;  whick  would  be  duly 
sent  to  the  estate,  and  charged  for  at  the  highest  rates, 
without  reference  to  their  quality.  Thus,  the  manager 
might  know  excellent  young  cattle  for  sale,  at  102.  sterling 
a  head ;  whieh,  being  bred  in  the  immediate  neighbourhood, 
were  precisely  the  description  of  animal  required :  yet  he 
would  not  be  allowed  to  purchase  them,  but  be  obliged 
to  post  off  fifty  or  one  hundred  miles  to  choose  from  a  '^  pen," 
cattle  not  in  any  way  suited  to  the  estate ;  having  the  ad- 
ditional mortification  of  knowing  that  they  would  be 
charged  for  at  the  rate  of  127.  and  167.  a  head,  with  the 
risk  of  one  or  more  dying  on  the  road  home,  and  the 
positive  certainty  of  one-half,  or  one-third  dying  before 
they  had  been  on  the  estate  thre^  months !  Did  the  man- 
ager venture  to  hint  his  disapprobation  of  this  course,  it 
would  immediately  obtain  for  him  his  discharge  from  the 
estate,  and  the  lasting  dislike  of  the  agent  or  attorney, — 
and  why  ?  merely  because  the  said  breeding  pens  belonged 
to  the  attorney  himself — to  his  rdatives  <^  constituents — 
and  it  was  his  interest  so  to  manage ! 

I  have  known  the  same  estate  pay  from  207.  to  257. 
sterling  for  mules,  for  the  same  reason;  when  larger, 
stronger,  and  in  every  respect  better  mules  could  be  ob- 
tained in  the  neighbourhood  at  177.  and  187.  each !  But 
was  this  estate  an  isolated  case?  Was  it  not  a  notorious, 
and  almost  universal,  practice  throughout  Jamaica  I  Every 
planter  must  know  that  it  was  (and  in  all  probability  is 
still)  carried  even  to  much  greater,  and  more  fraudulent 
lengths ;  which  were  as  universal  as  notorious !  Surely  this 
system  throws  considerable  light  on  the  mysterious  non- 
progression  of  Jamaica  estates ;  in  so  far  as  the  obstinate 
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persererance  in  the  use  of  cattle-mills;  keeping  up  large 
herds  of  cattle  on  estates ;  the  rejection  of  all  improvement 
in  manuring  lands,  and  manufiioturing  produce;  and  the 
utter  absence  of  all  attention  to  the  well-bemg  and  pre<- 
saration  of  their  homed  catUe  and  mules  are  concerned ! 

We  know  that  the  arerage  working  period  of  a  steer,  or 
heifer,  in  Jamaica,  und^  favourable  circumstances,  is  ten 
years ;  but  when  a  little  extra  care  has  been  bestowed  on 
them,  we  may  safely  reckon  on  fifteen  years ;  whilst  a  mule, 
with  common  care,  will  work  for  twenty,  thirty,  and  even 
forty  years.  I  have  had  foor  mules,  varying  in  age  from 
forty-five  to  forty-eight  years  each,  as  proved  by  the  most 
undoabted  evidence ;  and  all  of  them,  at  that  age,  taking 
their  regular  spells  in  turn.  The  attainment  to  these  several 
ages  may  be  very  desiraUe  for  the  proprietor  and  mortgagee; 
bat  it  would  be  a  very  formidable  affair  to  the  agent  who 
has  ^  breeding  pens"  of  bis  own,*  and^relatives  or  friends  to 
patronize.  How  would  he  then  manage  to  dispose  of 
their  cattle  and  mules?  The  more  closely  we  examine  this 
breeding-pen  patronage,  the  more  forcibly  are  we  struck 
with  its  ruinous  tendency.  It  has  been  the  great  obstacle 
to  various  improvements  in  sugar  cultivation  and  manu* 
fiietore ;  and  must  be  put  a  stop  to,  ere  the  sugar  estates  can 
SQcceed.  A  steam-engine  is  incomparably  cheaper  and 
more  efficient  than  catde  power.  Long  tops  (the  green  leaves 
and  upper  portion  of  the  cane,  when  cut),  and  the  expressed 
cane  stalks,  green  and  moist,  as  they  come  from  the  mill 
(usually  called  green  trash),  furnish,  in  their  decay,  manure 
far  superior  to  that  of  cattle;  and  coal  offers  a  fael,  so 
abundant,  cheap,  and  desirable,  as  to  render  it,  in  every 
respect,  more  suitable  than  dried  cane-trash  or  magass. 

What,  then,  keeps  these  from  being  brought  into  opera- 
tion?   Is  it  not,  in  nine  cases  out  of  ten,  self-interest; 

*  I  have  known  attorneys  send  to  the  Spanish  main  and  bay  ap  a  number  of 
moles,  which  on  arriral  were  sent  to  their  breeding  pens,  marked,  and  afterwards 
apportioned  off  to  the  different  estates  of  their  constituents,  and  chained  for  as 
Creole  mukf. 
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which  misrepresents  facts,  and  conjures  up  difficulties  that 
can  hare  no  real  existence?  Undoubtedly  it  is:  and  it 
serves  to  show  the  miserable  condition  to  which  the  resident 
managing  planter  is  reduced.  In  Jamaica  he  is  termed 
"  Overseer,"  whilst  his  assistants  are  named  "Bopk-keepers." 

But  the  overseer  of  the  present  time  is  very  unlike  the 
rude,  untaught  person  of  bygone  days :  he  is  now,  generally 
speaking,  of  good  family ;  well,  and  often  even  classically 
educated ;  and,  consequently,  possesses  a  superior  and  en- 
lightened mind.  Yet  this  class  of  men  are  treated  with 
scarcely  more  consideration  than  the  inferior  class  whom 
they  have  succeeded :  they  mtist  do  whatever  the  attorney 
may  order,  however  arbitrary  or  prejudicial  to  the  interests 
of  the  estate  it  may  be ;  otherwise  they  lose  their  situations, 
and  are  thrown  out  of  employment,  perhaps  for  months ! 
There  is  no  communing  with  the  overseer  in  regard  to  the 
welfare  of  the  estate  —  no  exchange  of  advice  betwixt 
overseer  and  attorney :  or  at  least,  none  which  merits  the 
title.  In  fact,  the  whole  system  is  quite  opposed  to  such 
confidence  and  consideration :  the  attorney  employs  an 
overseer  who  will  manage  the  property  he  is  placed  on 
precisely  as  he  directs,  and  who  will  bend  to  him  in  all 
things.  The  overseer,  on  the  other  hand,  seeks  to  conciliate 
the  good-will  and  secure  the  countenance  of  his  employer, 
the  attorney, — the  only  employer  whom  he  knows — ^by  doing 
all  in  his  power  to  please  him.  He  knows  that  at  any 
moment,  with  or  without  a  reason,  the  attorney  may 
discharge  him :  is  it  to  be  wondered  at,  therefore,  that  he  is 
cautious  of  saying  or  doing  aught  offensive,  when  it  could 
only  lead  to  his  own  loss  of  employment  and  attendant 
injury  ? 

Of  course  it  will  be  understood  that  there  are  many 
attorneys  who  are  exceptions  to  the  above  rule  :  which  I  am 
sorry  to  say,  however,  is  still  but  too  general.  Nor  do  I 
intend  to  assert  that  a  very  strict  supervision  is  not  neces- 
sary :  on  the  contrary,  I  consider  a  proprietor  or  agent 
cannot  exercise  too  much  vigilance,  or  interfere  too  often, 
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when  he  finds  things  going  wrong  on  an  estate.  But  I 
think  that  an  overseer  shoald  be  brought  to  identify  him- 
sdf  with  the  property,  of  which  he  is  in  charge — that  he 
shoald  regard  it  as  his  comfortable  and  undoubted  home; 
tvhich  he  feels  is  secured  to  him  by  the  good-feeling  and 
interest  of  the  proprietor  or  agent.  Were  such  a  feeling 
called  into  being,  and  carefully  fostered,  many  very  great 
benefits  would  result.  For  instance:  take  an  intelligent 
and  right-minded  man,  of  education  and  experience,  and 
place  him  in  charge  of  an  estate — giving  him  an  honest 
account  of  its  pecuniary  position,  a  clear  idea  of  what  is 
expected  from  him,  and  a  genuine  assurance  of  confidence, 
security,  and  indulgent  consideration — and  I  feel  convinced, 
that  he  would  study  economy  in  the  general  management 
of  the  estate,  and  employ  the  energies  of  his  mind  in 
compassing  its  gradual  improvement,  instead  of  speculating 
on  the  advent  of  a  successor. 

At  present,  the  great  aim  of  an  overseer  is  to  keep  his 
situation ;  which  is  generally  of  so  insecure  a  tenure  that  he 
thinks  it  a  folly  to  enter  on  calculations  that  require  time 
to  carry  out.  It  is  a  most  injurious  system,  and  should,  at 
all  risks,  be  altered :  for  without  feeling  a  heart-and-hand 
kind  of  interest  in  the  estate  that  he  manages,  the  overseer 
can  never  act  the  part  he  ought. 

I  have  given  an  instance  of  a  small  estate,  having  cattle 
amounting  in  actual  value  to  2,800/.  sterling,  and  making 
only  150  hogsheads  of  sugar  per  annum;  besides  incurring  a 
yearly  outlay  for  fresh  cattle  supplied  in  the  place  of  those 
which  have  died!  Is  this  not  enough  to  make  one  stare? 
Can  anything  be  conceived  more  ridiculous  and  extravagant  ? 
Let  ns  contrast  this  with  what  an  estate  really  requires,  to 
furnish  an  out-turn  of  260  tons  of  sugar.  First,  I  hold 
it  as  indisputable,  that  150  acres  of  land,  cultivated  in  a 
rational  manner,  will,  in  seasons  of  ordinary  character,  pro- 
duce that  amount  (250  tons)  of  sugar,  and  100  puncheons 
of  pum.    Secondly,  that  the  whole   160  acres  are  level. 
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plonghable  land.     And  lastly,  that  er&rj  simple  and  in- 
ezpensiye.  improyement  be  ayailed  of. 

An  estate,  then,  we  wiU  suppose,  to  consist  of  500  acres 
of  land,  in  cane  pieces,  grass  pieces,  common  pastorej  n^ro 
grounds,  &c.  &c.;  one  hundred  and  fifly  acres  constantly 
in  cane,  id  etty  75  acres,  plants,  and  75  acres,  first  rattoons, 
eyery  year,  and  the  "  works"  in  the  centre  of  these  fields ; 
a  good  honest  steam  engine  of  ten  horse  power ;  improyed 
eyaporating  pans  and  concentrator ;  with  coals,  as  the  whole 
and  sole  fuel;*  and  seyenty-fiye  good,  strong  young  cattle, 
ayeraging  lOZ.  sterhng  a  head,  diyided  as  follows : — 

Two  ploQglis  of  lix  cattle  eseh,  aoklthvee  extra  ....  15 
For  fiiz  light  but  strong  carts,  each  tix,  and  four  eztm  •  •  40 
Breeding  cows  to  keep  up  stock        20 

Total        75 

The  fifteen  plough  cattle  to  be  kept  continually  in  stalls, 
and  fed  on  dried  grass  and  maize,  or  chopped  tops ;  and  the 
cart  cattle  in  like  manner,  housed,  and  fed  on  dry  food  con- 
tinually :  except  Sundays,  when  the  whole,  both  plough  and 
cart  cattle,  should  be  allowed  a  day's  grazing. 

In  order  to  manage  this,  a  certain  number  of  acres  of 
land  must  be  kept  planted  out  in  guinea-grass  for  cutting— 
in  which  no  cattle  could  at  any  time  be  allowed  to  feed — 
and  the  grass  must  be  in  regular  lines,  "and  at  regular 
distances,  so  as  to  allow  the  plough  and  other  implements 
being  continually  used  through  it.  In  this  manner,  guinea- 
grass  pieces  can  be  kept  in  excellent  condition  and  constant 
fertility,  at  a  mere  nominal  cost;  whilst  grass-cutters  will 
cut,  on  contract,  fifty  bundles  (each  weighing  over  30  lbs.) 
and  lay  them  on  the  road,  or  interval,  for  the  carts,  for 
one  dollar:  which,  under  such  circumstances,  I  consider 
a  high  rate;  but  I  have  often  paid  that  sum  in  Jamaica. 
Now  a  horse  will  keep  in  excellent  condition  on  tliree 
such  bundles  a  day ;  but  even  allowing  200  bundles  amongst 

*  The  calcolationt  which  these  inToWe  are  giten  Auther  on. 
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fifty-five  cattle,  or  an  equivalent,  dried,  and  I  am  certain  that 
they  would  keep  in  the  most  admirable  working  condition. 

These  two  hundred  bundles  would  cost  the  estate  four 
dollars,  or  seventeen  shillings  and  fourpence,  English  money'; 
and  every  planter  must  know  that  cattle  so  fed  and  tended 
will  perform  double  the  work  they  otherwise  would,  and  that 
too,  with  perfect  ease  to  themselves.  But  I  propose  giving 
the  plough  cattle,  each,  one  quart  of  Indian  or  Guinea  corn 
every  day  they  work ;  not  whole,  but  passed  through  a 
milL  This  would  be  an  extra  charge  of  one  shilling  and 
eightpence  a  day,  which  would  make  the  cost  of  supporting 
fifteen  plough  cattle,  amount  to  about  six  shillings  and 
threepence  a  day. 

With  such  food  and  treatment,  these  cattle  could  work 
from  six  o'clock  in  the  morning  until  ten;  resting  and 
feeding  four  hours,  that  is,  until  two  o'clock;  firom  which 
they  would  again  work  until  six  o'clock,  altogether  eight 
hoars  in  the  twenty-four ;  during  which,  each  plough  will 
turn  up  one  acre  of  land  thoroughly.  It  is  quite  useless 
for  any  planter  to  say,  that  cattle  will  not  perform  this 
work,  for  I  know  for  a  positive  certainty  that  they  can 
do  so;  having  had  six  cattle  ploughing,  morning  and  even- 
ing, in  all  eight  hours,  for  several  weeks  continuously,  giving 
me  one  full  acre  a  day,  and  rarely  stopping  work  even  for 
one  day.  More  than  this,  my  plough  cattle,  so  treated  and 
worked,  grew  fat  on  their  work,  and  were  never  ill;  but  were 
in  all  respects  the  best  conditioned  cattle  on  the  estate. 
The  plough  that  I  used  was  a  small  light  wooden  one,  with 
an  iron  share,  made  by  my  own  people ;  and  cost  about  one 
pound  sterling. 

Nothing  can  be  more  simple  than  such  an  implement; 
and  its  efficiency  is  so  great,  that  I  would  never  desire  any 
better  ploughing  than  is  performed  with  it.  In  Jamaica 
fwT  steers  could  draw  a  similar  plough  with  the  very 
greatest  ease  and  comfort ;  but  I  have  made  an  allowance 
of  six  cattle  to  each,  in  consideration  of  stiff  soils ;  and  I  am 
perfectly  certain  that,  with  such  a  number,  each  plough  will 
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most  thoroQghly  turn  up  twenty-five  acres  a  month  (twenty- 
four  working  days).  Including  a  ploughman  at  4s.,  and 
two  boys  at  Is.  3d.  each  day,  this  work  would  cost  only 
1221  3#.  6d. ;  and  if  the  same  land  had  a  farther  working 
up,  as  a  harrowing,  hainghering,*  and  trenching  for  cane- 
plants  (each  six  feet  apart),  it  would  occupy  one  month 
longer,  and  cost  an  additional  12/.  3s.  6i.,  making  the 
perfect  preparation  of  twenty-five  acres  of  land  amount  to 
24/.  7s.f  or  not  quite  1/.  per  acre !  After  which,  one  man  can 
easily  drop  the  cane  plants  along  the  trenches  (covering 
them  very  partially  with  his  foot  as  he  proceeds),  at  the  rate 
of  one  acre  a  day^  for  one  dollar  t  Thus  two  such  ploughs 
would  occupy  only  three  months  (or  seventy-two  working 
days),  in  ploughing,  harrowing,  hainghering,  and  trenching 
the  whole  seventy-five  acres  of  land ;  at  a  cost  to  the  estate, 
including  planting  (as  before  rated),  of  about  90/.  sterling ! 
whereas,  according  to  the  old  system  of  digging  cane-holes, 
the  same  quantity  of  land,  dug  and  planted  out,  would  cost 
376/.!  Now  these  two  sums  alone  show  the  immense 
advantages  derived  from  the  use  of  the  plough ;  but  it  is 
evident  that  we  must  look  closely  into  several  points  which 
it  affects,  fully  to  understand  the  extent  to  which  the  planter's 
interest  is  influenced  by  it. 

In  the  Jirst  place,  we  must  consider  the  benefit  which  the 
soil  derives  firom  being  so  well  ploughed  up,  harrowed,  and 
pulverized,  which  may  be  said  to  consist  in  mixing  up  its 
various  constituents ;  in  moving  and  scattering  about  the 
excrementitious  matter  emanating  from  the  roots  of  the 
cane ;  in  loosening,  pulverizing,  and  rendering  porous,  the 
soil,  so  that  air  and  water  can  penetrate  to  perform  their 
important  functions  (see  page  46),  and  in  eradicating  all 
weeds  and  grasses. 

Secondly^  the  certain,  expeditious,  efficient,  and  econo- 
mical manner  in  which  the  work  is  performed.     JTurdfyy  the 

*  Haingher  is  an  Indian  implement  used  for  breaking  clods,  pulverixing  tbo 
soil,  and  smoothing  over  the  land.  It  consistB  merely  of  a  piece  of  loagh  timber 
usually  eight  feet  long,  eight  inches  broad,  and  three  or  four  inches  thick,  aod 
is  drawn  by  four  cattle ;  the  two  drivers  standing  on  it  whilst  driving. 
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great  saving,  both  in  **  tops"  and  labour  in  supplying ;  as 
by  this  method,  canes  are  planted  in  lines  six  feet  apart,  and 
full  two  feet  distant  from  cane-top  to  cane-top,  taking,  in 
all,  about  2,346  cane-tops  to  an  acre ;  almost  erery  one  of 
which  will  grow,  as  the  land  is  so  well  pulverized ;  conse- 
quently requiring  little  or  no  supplying.  Fourthly^  the 
fiusility  with  which  the  cultivator,  hoe-plough,  or  plough 
itself,  can  be  used  between  the  cane-rows,  for  the  purpose  of 
eradicating  weeds,  and  turning  up  the  soil.  And,  lastly^ — 
perhaps  the  most  important  of  all, — ^the  immense  saving  in 
human  labour  I 

In  a  country  where  labourers  are  so  scarce  and  high 
priced,  how  can  any  planter  overlook  so  vital  a  consider- 
ation? Only  reflect  that  fifteen  cattle  can  be  supported  in 
good  condition,  and  seventy-five  acres  of  land  can  be  admirably 
prepared  and  planted  out  in  canes  by  the  aid  of  ten  labourers 
anfyf  working  seventy-two  days !  But,  to  carry  it  further, 
these  same  cattle  have  before  them  nine  other  months  of  the 
year,  daring  which  they  are  employed  in  the  difierent  fields, 
with  cultivator,  hoe-plough,  and  plough;  cleaning,  moulding, 
and  banking  the  young  canes;  ploughing  through  guinea 
grass  fields;  carting  manure  from  their  own  stalls;  coals 
from  the  wharf;  or  other  useful  work.  Whenever  they  are 
not  at  work,  they  are  resting  in  their  comfortable  stalls,  well 
fed  and  tended,  and  collecting  a  stock  of  strength  and 
vigour,  to  be  put  forth  advantageously  whenever  required. 
Cattle  so  treated,  the  planter  may  place  every  confidence  in, 
when  called  on  to  perform  hard  work ;  and  at  the  same  time 
he  may  safely  reckon  their  average  period  of  service,  from 
ten  to  fifteen  years.  Such  animals  would  pay  for  themselves 
over  and  over  again,  and  still,  afl;er  their  long  and  honest 
servitude,  would  sell  to  the  butcher  for  almost  as  much  as 
they  originally  cost. 

With  the  forty  cart  cattle  before  allowed  for,  the  same 
course  of  feeding  and  treatment  would  be  followed,  (with  the 
exception  of  the  corn)— -which  would  result  in  the  per- 
formance of  double  work,  and  a  long  career  of  vigorous 

V  2 
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health,  and  genaine  asefulness  to  the  estate.  Carts  can 
always  be  advantageously  employed  on  work  of  one  kind  or 
another,  whether  in  or  out  of  crop  time ;  but  it  is  of  con- 
siderable importance,  that  they  be  adapted  to  the  description 
of  work  they  may  be  required  for : — a  cane  cart,  a  coal  cart, 
a  grass  cart,  and  a  sugar  waggon  or  truck,  each  should  be 
exactly  fitted  for  its  peculiar  employment.  Four  or  six 
cattle  only  should  be  used  in  each  cart ;  if  they  are  really 
good,  strong  animals,  fed  on  dry  food  and  carefully  attended 
to,  four  of  them  are  quite  equal  tojthe  working  of  one  large 
cart  with  its  full  load,  wherever  the  roads  are  at  all  tolerable 
and  level. 

During  crop  time,  bringing  canes  to  mill,  and  returning 
with  green  trash  to  the  field,*  would  constitute  ample  em- 
ployment for  all  the  cart  cfitHe  on  the  property ;  but  out  of 
crop,  or  when  not  so  engaged,  they  should  be  kept  con- 
stantly employed  in  bringing  coals  firom  the  wharf, — manure 
from  cattle  pens, — sand  from  the  sea-side  (if  the  land  re- 
quires it), — ^grass  dried  for  stacking, — boards  and  other 
supplies  from  wharf, — ^in  assisting  in  ploughing,  cleaning, 
moulding,  and  banking  young  canes ;  or,  indeed,  in  any  or 
every  kind  of  work,  to  which  they  can  be  applied.  In  this 
manner,  forty  cattle  will  perform  an  amount  of  work  which 
would  perfectly  astonish  a  West  India  planter ;  whilst  the 
actual  number  of  labourers  required  to  guide  and  direct 
their  exertions  and  supply  them  with  food,  are  only  ten 
men  and  seven  boys :  in  all  seventeen  persons ! 
Now  the  maintenance  of  forty  cart  cattle  kept  in  stalls  and 
fed  on  ffood  wholesome  dry  grass,  wiU  amount  during 

one  whole  year  to £203    0    U 

And  allowing  that  six  carts  and  thirty-six  cattle 
work  five  days  in  each  week,  or  260  days  in 
the  year,  then  the  hire  of  thirteen  persons  is  325  0  0 
Add  to  which,  for  the  plough  cattle  maintained 
during  nine  months  and  working  180  days, 
including  ploughmen,  boys,  &:c.,  the  sum  of       202    0    0 

And  we  find  that  for  the  very  moderate  total 

sum  of £730  0    0 

*  Together  with  carting  can«  tops  to  different  pieces  requiring  planUng. 
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we  can  accomplish  all  the  numerous  and  important  objects 
abore  enumerated ;  to  the  great  abridgment  of  human  labour, 
and  consequent  saving  to  the  estate  itself :  benefitting  like- 
wise the  island  at  large,  inasmuch  as  it  serves  to  throw  the 
amount  of  labour  saved  into  the  market. 

I  have  made  a  calculation  for  twenty  breeding  cows  also ; 
which,  of  course,  are  under  the  care  of  a  man  or  big  boy, 
until  they  increase  so  much  as  to  demand  the  assistance  of  a 
little  boy  likewise :  altogether,  during  five  years,  their  tend- 
ing would  cost  about  17f /. ;  whilst  at  the  moderate  calcula- 
tion of  fifteen  calves  a  year,  we  might  safely  reckon,  as 
follows,  at  the  end  of  the  five  years : — 

15  yoang  cattle,  4  yean  old,  yalae  £150 

16  do.  3  „  106 
16  do.  8  .  „  76 
16          do.           1                „  60 

Total  00  young  cattle.  Value  £380 

Breeding  cattle,  properly  cared  for,  will  continue  not  only 
alive  and  well,  but  breeding,  for  fifteen  or  twenty  years ;  as  I 
have  often  seen,  and  had  undoubted  proofs  of.  I  do  not  ad- 
vocate, however,  such  aged  cattle  being  kept  for  breeding ; 
bat  would  much  rather  fatten  up  the  original  stock  for  sale, 
and  supply  their  places  with  their  own  young  heifers. 

It  is  possible  that  one  or  two  of  the  working  cattle  may 
die  during  a  period  of  five  years ;  to  replace  which,  it  might 
be  absolutely  necessary  to  purchase  others :  but  this  could 
be  only  looked  on  as  an  advance  made  to  the  account  of 
breeding  stock,  which  they  would  quickly  repay  with  com- 
poand  interest. 

The  increase  of  these  cows  should,  however,  never  be 
allowed  to  extend  beyond  a  certain  limit,  but  must  be  kept 
under,  by  selling  ofi^  some  of  the  old  or  young  cattle  firom 
time  to  time :  facilities  for  doing  which  to  advantage,  in 
Jamiuca,  are  abundant.  The  positive  gain  to  an  estate  by 
keeping  such  breeding  cows,  is  of  a  threefold  character,  viz., 
the  value  of  their  increase  over  the  sums  expended  for 
herdsman  and  boy^ — the  amount  of  manure  which  they 
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would  fttrnish, — ^and  the  perfect  acolimation  and  adaptation 
of  their  progeny  to  the  estate  whereon  they  are  bred,  and 
would  continue  all  their  lives,  over  young  cattle  purchased 
in  another  part  of  the  island:  half  of  which  would  most 
probably  die  the  first  or  second  season,  and  occasion  gpreat 
loss  wad  inconvenience  to  the  estate. 

These  are  very  important  considerations  to  a  proprietor ; 
and  it  will  no  doubt  be  argued,  that  cows  are,  even  now,  kept 
on  Jamaica  estates  for  these  identical  reasons :  but  I  cer« 
tainly  do  not  reckon  on  the  breeding  cattle  being  kept  in 
open,  exposed,  wet  and  filthy  pens,  promiscuously  with  the 
working  steers,  as  they  are  in  Jamaica.  Were  they  to  be 
so  treated,  I  should  not  calculate  on  more  than  one  cow  in 
tbree  bringing  forth  and  rearing  her  calf:  for,  independent 
of  the  exposure  to  all  weathers  and  wretched  concUtion  of 
the  pens,  the  cows  are  always  being  gored  and  injured  by 
the  working  cattle. 

I  think  I  have  rendered  it  clear,  that  with  fifty*five 
working  steers,  and  twenty  breeding  cows  (costing  in  all 
only  750/.  sterling),  —  all  the  work  that  can  possibly 
be  performed  by  animal  power  on  an  estate  can  be  most 
satisfactorily  accomplished,  and  the  supply  of  stock  (more 
than)  kept  up  continually.  And  when  I  say  that  the  me- 
thod laid  down  would  effect  a  saving  of  full  two-thirds  the 
amount  of  human  labour  required  by  the  old  system,  I 
am  confident  I  assert  nothing  but  what  is  borne  out  by 
everyday  experience,  and  which  every  intelligent  planter 
can  readily  convince  himself  of. 

The  only  actual  additional  labour  required  in  cane-fields, 
prepared,  planted,  cleaned,  moulded,  and  banked  by  the 
plough  and  other  agricultural  implements,  (as  before 
described)  is  in  thrashing  lightly,  once,  twice,  or  thrice,  as 
may  be  found  necessary;  and  when  ripe,  cutting,  tying, 
and  carrying  out  canes,  to  the  road  or  interval.  If  proper  care 
has  been  taken,  even  carrying  out  canes  might  in  part  be 
avoided,  as  the  carts  could  enter  the  fields,  (having  a  wheel 
between  each  bank,)  and  half  load :  but  in  all  such  work  I 
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hold  it  to  be  far  better  to  hare  light  drays,  made  pur- 
posely, whioh  could  be  drawn  by  two  steers  with  every 
facility.  They  should  be  in  size  as  follows — 7  feet  long,  4j| 
&et  broad ;  with  axles  7  feet  wide,  and  wheels  6  feet  high ; 
felloes  4  inches  broad,  bat  very  thin,  and  as  light  as  they  can 
possibly  be  made ;  and  a  pole  or  tongue  in  the  centre  as  strong 
as  18  necessary,  but  on  no  account  heavy.  This  pole  should 
be  made  to  turn  over  or  slide  under,  so  as  to  do  away  with 
the  necessity  of  taming  the  cart  round.  A  cart  or  dray  of 
this  kind,  can  be  made  so  light,  and  yet  so  strong,  that  two 
cattle  can  work  it  with  the  greatest  ease  and  success;  so 
that  two,  three,  or  four,  may  be  daily  used  in  bringing  out 
canes  to  the  road  and  interval ;  and  in  carrying  back  green 
cane-traah  (direct  from  the  mill)  to  be  thrown  between  the 
banks. 

It  is  advisable  to  have  one  or  more  of  these  carts  em- 
ployed wholly  in  returning  green  trash  (brought  from  mill- 
yard  by  the  regular  cane-carts)  to  the  trenches,  whilst  the 
others  are  bringing  out  canes ;  but  when  employed  in  carry- 
ing trash,  they  must  be  provided  with  extra  back,  front  and 
side  pieces,  to  enable  them  to  carry  a  large  quantity  of  it  at 
once :  in  the  same  manner  as  are  English  hay-carts,  only 
substituting  thin  boards,  or  close  bamboo  work,  for  the  open 
rail  work  common  to  the  latter,  so  that  none  of  the  broken 
pieces  of  cane-trash  may  fall  out. 

It  will  here  be  noticed,  that  as  all  the  upper  leaves  of  the 
cane,  (usually  termed  '^  long-tops")  and  the  green  trash 
(or  expressed  cane-stalks)  are  entirely  reserved  for  the 
manuring  of  the  fields  from  which  they  are  cut,  and  are 
buried  in  the  soil  whilst  they  are  yet  perfectly  green  and 
moist,  to  serve  as  a  "  green-soiling ;"  so  is  it  necessary  to 
give  the  young  canes  whilst  growing  a  good  and  high 
banking,  in  order,  when  the  canes  are  cut,  to  cover  over 
the  accumulation  of  dry  and  green  trash,  by  levelling  the 
bamks. 

Labour  being  abundant  and  cheap  in  the  East,  I  have 
always  had  this  levelling  performed  by  hand-hoeing;  but 
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I  hare  also  fully  satisfied  myself,  that  it  can  be  easily 
accomplished  by  an  implement  (hereinafter  described)  drawn 
by  cattle,  at  a  very  cheap  rate.    The  great  difficulty,  un- 
doubtedly, is  the  cane-trash  being  in  the  way;  bnt  this 
obstacle  is  almost  entirely  overcome,  simply  by  running  the 
plough  along  the  trenches,  between  the  banks,  and  so  opening 
a  small  furrow  to  receive  the  cane  trash,  before  the  labourers 
are  sent  to  trash  the  canes ;  who  ihen  place  the  trash  care- 
fully therein,  and  trample  it  well  down  with  thor  feet: 
this  gives  very  little  trouble,  and  allows  of  the  plough 
again  passing  along,  and  returning  the  earth  to  its  ori^al 
place  ;  thereby  covering  over  the  cane-trash,  which  soon  rots. 
This  is  repeated   each  time  the  piece  requires  trashing: 
which  may  be  twice  or  perhaps  three  times.    But  when  the 
canes  are  going  to  be  cut,  there  is  no  necessity  for  this : 
indeed  it  would  be  no  easy  task,  as  the  canes  very  often  are 
"laid,"  which  would    effectually  impede  the   cattle.     So 
instead,  the  plan  is,  to  oblige  the  cane-cutters  to  lay  the 
trash    and  green  tops  evenly  and    compactly  along   the 
trenches,  clear  of  the  banks;  then  over  that,  the  green- 
trash  must  be  carefully  thrown ;  all  which,  if  done  properly, 
will  allow  of  the  banks  being  levelled,  and  the  whole  com- 
pletely buried.    All  this  extra  trouble  is,  however,  scarcely 
felt,  as  the  heavy  portion  of  the  work  falls  on  the  cattle ; 
which,  as  I  before  have  shown,  are  perfectly  capable  of 
performing  these  tasks,  without  being  overworked  or  dis- 
tressed in  the  least.     The  only  additional  work  properly 
belonging  to  the  labourers,  is  the  extra  care  they  must 
take  in  laying  the  trash  judiciously  along  the  trenches;  and 
the  labour  of  about  four  boys  in  working  the  two  green 
trash  carts  in  the  cane-fields,  and  returning  it  to  be  covered 
over.    This  is  very  slight  indeed,  but  the  benefit  to  the 
estate  is  immense ;  whilst  the  crops  will  continue  for  ages 
unimpaired :  indeed  I  may  say,  improving.    The  system  of 
burning  off  the  cane-trash  is  most  objectionable,  and  must 
never  be  had  recourse  to  more  frequently  than  once  in  five 
or  six  years ;  and  not  even  then  unless  it  is  urgently  de- 
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manded ;  for  the  ashes  and  feeulencies  from  manufactories, 
maoare  from  stahles,  cattle  pens,  and  stalls,  and  other 
matters,  will  supply  to  the  soil  abundant  assistance ;  which, 
together  with  the  cane>trash  and  green-trash  returned  to  it, 
and  the  frequent  ploughings  it  receives,  will  render  it  suffi- 
ciently rich  in  every  constituent. 

In  the  common  West  Indian  method  of  cultivating  the 
cane,  great  difficulty  arises  in  the  disposal  of  the  trash 
which  obstructs  the  plough;  the  planter  thereon  makes 
short  work  of  it  by  burning  it  off,  and  thereby  depriving 
his  fields  of  its  valuable  qualities  as  manure.  But  by  pur- 
suing the  qrstem  of  banking,  the  difficulty  is  removed ;  and, 
moreover,  the  whole  of  the  necessary  operations  may  be  en- 
tirely performed  by  the  plough  and  other  implements  worked 
by  the  cattl^  of  tiie  estate.  It  is  very  true  that  it  entails 
some  additional  trouble,  but  so  very  trifling  that  it  cannot  be 
deemed  worthy  of  mention,  considering  the  numerous  ad- 
vantages attending. 

To  allow  of  the  banks  being  levelled  by  machinery,  as 
above  mentioned,  it  is  necessary  that  they  should  be  made 
in  straight  parallel  lines,  otherwise  the  instrument  could 
not  work  with  certainty  or  success.  This  is  very  easily 
accomplished  by  a  good  ploughman,  with  anything  like  a 
steady  spell  of  cattle.  Indeed,  it  is  astonishing  to  see  the 
remarkable  regularity  of  their  work:  I  remember  hav- 
ing had  lands  ploughed  so  exceedingly  regular  that  any 
one  would  have  supposed  that  I  had  had  recourse  to  rule 
and  line.  But  I  have  sometimes  found  it  necessary  to  use  a 
line  or  chain  to  guide  the  ploughman  and  boys ;  and  where- 
e?er  the  levelling  machine  is  to  be  used,  I  would  strongly 
recommaid  it.  My  plan  was  to  supply  the  ploughman  with 
two  long  and  strong  cord  lines,  and  three  rods  six  feet  long, 
with  which  they  measured  the  distances  and  laid  down  the 
lines ;  the  one  at  the  extremity  of  the  other,  so  as  to  attain 
a  good  length.  The  plough  then  travelled,  on  the  right  of, 
and  close  to,  the  line  (throwing  the  earth  to  the  right),  the 
cattle  walking  one  on  each  side  of  the  line,  so  as  to  keep 
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it  between  them.  Arrived  at  the  extremity  of  the  line,  the 
cattle  halted  a  moment  whilst  the  line  was  being  advanced 
six  feet ;  then  proceeded  do?m  the  same  furrow  (throwing 
the  earth  to  the  left),  and  np  again  along  the  line ;  and  so 
on  continuously,  always  returning  down  the  same  furrow, 
after  the  line  had  been  advanced.  In  performing  this  kind 
of  work,  I  always  allowed  one  little  boy  extra,  to  lead  the 
cattle ;  and  by  these  means  I  have  had  fields  trenched  for 
canes  in  as  straight  and  regular  lines  as  it  was  possible.  If 
it  be  desired  to  run  a  double  banking  plough  along  the 
furrows  as  a  finishing  ofi*,  it  may  be  done  with  great  ease, 
and  at  the  expense  of  very  little  time ;  as  four  cattle  and  two 
boys  will,  with  a  light  instrument,  run  through  four  or  five 
acres  a  day,  and  give  a  very  desirable  finish  to  the  farrows. 

With  such  care,  in  the  first  instance,  how  easily  are  all 
the  succeeding  operations  accomplished!  with  what  eer- 
tainty  can  we  calculate  on  the  efficiency  of  each  implement 
employed !  And  yet  this  care  entails  little  or  no  expense  or 
trouble ;  it  only  requires  the  very  slightest  degree  of  atten- 
tion, and  will  save  a  world  of  trouble,  vexation,  and  expense 
in  the  long  run.  The  planter  must  study  these  points 
closely,  and  apart  firom  old  prejudices ;  pursuing  his  expe- 
riments in  good  faith,  and  with  a  determined  resolution  of 
overcoming  all  seeming  difficulties. 

Before  going  iurther,  let  us  take  a  brief  review  of  the 
several  successive  operations  required  to  be  performed  by 
animal  power,  as  have  been  described : — 

First.  A  very  light  iron  or  wooden  plough,  drawn  by  four 
or  six  cattle,  gives  the  land  a  thorough  turning  up. 

Second.  A  cultivator,  or  harrow,  drawn  by  four  cattle, 
succeeded  by  a  '^  haingher,"  breaks  up  the  clods,  and  pul- 
verizes and  smooths  over  the  soil  completely. 

Third.  Trenches  are  ploughed  with  a  single  plough  (by 
rod  and  line)  six  feet  apart  exactly ;  finished  ofi;  if  thought 
desirable,  with  a  double-banking  plough;  and  cane*tops 
planted,  by  hand,  along  them,  full  two  feet  apart. 

Fourth.  First  and  second  mouldings  are  given  with  a 
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moulding  implement,  which  will  be  fully  described  here- 
after. 

Fifth.  First,  second,  and  third  (if  necessary)  cleanings  are 
performed  with  a  cultivator,  or  other  appropriate  instru* 
ment. 

Sixth.  First  and  second  banking  are  given  with  ploughs 
adapted  to  that  kind  of  work. 

Seventh.  A  farrow  is  made  between  the  banks  before 
each  trashing  of  the  cane  (which  may  be  twice,  or  perhaps 
thrice),  to  receive  the  leaves  removed  from  the  plants ;  after 
which,  the  earth  is  returned,  covering  over  the  trash,  and 
filling  up  the  furrow.  A  common  plough  performs  this 
very  well. 

Nothing  further  is  required  until  the  canes  are  cut ;  when 
the  first  crop^  as  far  as  the  cultivation  is  concerned,  may  be 
said  to  end,  and  the  second  crop  commences  at  once,  in 
manner  following : — 

Fint.  The  green  trash,  direct  from  the  mill,  is  returned  to 
the  trenches  of  the  field  from  whence  the  canes  are  just  cut, 
by  very  light  carts,*  and  thrown  carefully  over  the  dry 
leaves  and  long  tops  lying  in  the  trenches  between  the 
banks. 

Second.  The  levelling  machine,  drawn  by  six  cattle,  is 
introduced  between  the  banks,  which  powerfully  presses 
down  the  mass  of  trash,  &c.,  and  at  the  same  time  slices  off 
from  either  bank,  some  four,  six,  or  more  inches  of  earth, 
and  arranges  it  cleverly  over  the  trash.  This,  repeated 
once  or  twice,  as  may  be  determined  on,  quite  covers  over 
the  trash,  and  leaves  the  smallest  possible  amount  of  work 
for  the  labourers ;  which  consists  in  their  cutting,  with  very 
sharp  hoes,  the  cane  roots  down  to  the  bottom,  and  levelling 
the  small  portion  of  the  bank  remaining,  so  as  to  have  the 
whole  field,  once  again,  quite  level.  In  a  few  days  after 
being  so  cut  down,  the  stools  begin  to  throw  up  numerous 
vigorous  shoots  or  sprouts,  which  soon  require  a  light 
moulding. 

*  Aa  described  at  p.  71. 
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Third.  The  mouldiog  implement  moulds  the  yonng 
sprouts,  or  rattoons,  once,  twice,  or  three  times,  as  may  be 
required,  at  intervals  of  time;  it  does  not  require  to  go 
so  deep  into  the  ground  as  to  disturb  the  store  of  vegetable 
matter  which  lies  buried  in  the  trenches :  so  that  bj  the 
time  the  second  banking  is  required,  the  whole  will  have 
rotted  away,  provided  the  land  be  any  way  porous. 

Fourth.  The  cultivator,  or  other  instrument,  will  suffice 
to  clean  the  young  rattoons,  should  they  require  it,  and 
keep  them  clean. 

Fifth.  The  banking  is  performed  as  in  the  former  year, 
with  a  plough,  at  intervals,  as  may  be  required ;  by  which 
time,  as  I  before  remarked,  all  the  cane  trash  of  the 
preceding  crop  will  have  rotted,  and  become  excellent 
manure. 

Sixth.  The  furrows  between  the  banks  (for  the  reception 
of  the  leaves  taken  off  in  trashing)  are  again  made  and 
covered  up  as  in  the  previous  year;  and  the  canes  then 
remain  until  ripe  for  crop,  when  they  are  cut,  and  the 
second  crop  ends. 

Being  ended,  it  now  becomes  necessary  to  replant  the 
land  which  has  just  produced  its  crop  oi^^Jint  rattoon  canes" 
in  order  to  follow  up  the  system  I  am  recommending ;  the 
same  measures  are,  therefore,  adopted  as  in  the  former  case, 
as  far  as  regards  laying  the  dry  leaves,  long  tops,  and  green 
trash,  evenly  in  the  trenches,  and  levelling  the  banks  with 
the  appropriate  implement :  but  here  the  operation  varies ; 
for  the  common  plough  is  set  to  work  to  level  the  small 
portion  of  the  bank  remaining,  and  to  plough  up  all  the  old 
cane  stools  or  roots,  that  the  land  may  be  entirely  levelled, 
then  harrowed  over  and  hainghered,  so  as  to  be  perfectly 
pulverized  and  smoothed.  Whilst  this  work  is  in  progress, 
a  few  active  boys  are  employed  in  collecting  and  heaping 
up  all  the  old  roots  in  piles,  for  burning,  when  quite  dry. 

A  line  is  then  laid  over  the  precise  places  where  the 
trenches  ran,  and  the  plough  at  once  opens  a  furrow  along 
the  line,  returning  down  again,  as  before ;  and,  if  desired,  is 
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saeceeded  by  Hie  dooble-banking  plough.  The  trenches 
are  then  complete,  and  ready  for  the  reception  of  the  cane- 
top  plants ;  "vr hich  of  coarse,  by  this  means,  are  made  to 
grow  exactly  over  the  bed  of  rich,  decaying,  regetable 
matter,  accumulated  in  the  trenches  of  the  two  preceding 
crops.  Thus  a  manure  most  abundant,  and  of  the  most 
Talaable  description  possible,  is  secured  to  the  growing 
canes ;  and  continues,  year  after  year,  to  increase  the  rich- 
ness and  capability  of  the  soil 

When  ploughing  over  the  old  trenches,  there  exists  no 
necessity  for  penetrating  so  deep  as  to  come  at  the  buried 
trash:  on  the  contrary,  care  must  be  taken  not  to  do 
so;  and  still  a  depth  sufficient  for  all  purposes  may  be 
attained. 

The  young  canes  then,  as  they  grow,  have  between  them 
and  the  mass  of  decaying  yegetable  matter  beneath,  a  layer 
of  soil,  through  which  their  roots  penetrate  with  facility,  and 
discover  an  abundant  store  of  richest  nutriment  below. 

But  the  planter  will  ask  ''  What  are  we  to  do  with  our 
manure,  resulting  from  cattle-pen  and  stalls,  stables,  and 
manu&ctory  7"  The  answer  is  simple,  but  important :  allow 
one-half  to  the  rattoons,  and  the  other  portion  to  the  Guinea- 
grass  pastures.  That  for  the  rattoons  must  be  applied  to 
the  young  sprouts  when  about  a  month  old,  and  may  be 
carted  along  the  rows,  in  the  very  light  cane-carts  mentioned 
at  page  71 ;  with  which  two  men,  with  light  shovels  or 
dung  forks,  and  one  little  boy  to  lead  the  cattle,  will  manure 
upwards  of  an  acre  a  day.  But  immediately  the  manure  is 
applied,  the  moulding  must  commence:  no  delay  must 
occur;  the  two  operations  must  be  carried  on  together^ 
otherwise  the  manure  will  lose  a  considerable  portion  of  Its 
virtue.  That  portion  reserved  for  the  Guinea-grass  pas- 
tures should  be  deposited  around  the  roots,  and  ploughed 
in  daring  the  rainy  weather;  by  which  necessary  indulgence 
the  grass  will  always  be  abundant  and  rich. 

It  may  be  a  matter  of  consideration  with  the  planter 
whether  be  will  plant  Guinea  or  Indian  corn  amongst  his 
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rattoons  so  manured,  or  not.  From  local  circumstances,  he 
himself  can  best  calculate  the  expense  attending  the  pur- 
chase of  seed  com,  planting  it  out  (of  course^  by  a  simple 
drill),  watching,  and  breaking  it  in ;  but  he  maj  most  con- 
fidently rely,  that  if  he  breaks  in  his  com  when  the  ears 
are  just  full  and  before  the  stalks  and  leaves  become  dry 
(that  is  to  say,  whilst  both  leaves  and  stalks  are  quite  green 
and  juicy),  and  will  make  the  labourers  lay  them  dovm,  near 
the  roots  of  the  young  canes,  then  put  in  his  ploughs  and 
mould  over  them,  he  does  his  canes  an  immense  benefit :  in 
point  of  fact,  he  gives  them  a  "  green  soiling,"  which  every 
planter  ought  to  understand  the  value  of.  As  to  the  ears  of 
com  which  he  gathers  from  the  field,  it  is  a  matter  of  no 
importance,  as  regards  the  actual  fertility  of  the  soil ;  for 
the  leaves  and  stalks,  being  returned  in  a  green  and  succu- 
lent state,  more  than .  abundantly  compensate  for  their 
removal.  But  when  farm-yard  manure  is  applied,  as  above 
supposed,  an  additional  reason  in  favour  of  planting  com 
exists;  which  is,  the  injurious  effect  on  the  juice  of  the  cane, 
produced  by  an  excess  of  nitrogen  being  supplied  to  the 
plant,  in  the  ammonia  contained  in  such  description  of 
manure;  and  which  the  growth  and  requirements  of  the 
com,  serve  to  relieve  it  from.  It  is  eminently  absurd,  there- 
fore, to  say  that  it  injures  and  impoverishes  a  cane  juice: 
yet  when  I  say  this,  I  must  be  understood  distinctly  to 
allude  to  the  corn  plant  being  green  and  succulent,  when 
ploughed  into  the  soil. 

I  have  now  shown,  I  hope,  that  with  fifty-five  good  working 
cattle,  well  fed  and  housed,  and  regularly  worked,  an  estate  of 
160  acres  in  cane,  can  be  worked,  and  made  to  produce,  year  > 
after  year,  260  tons  of  sugar ;  for  no  planter  of  experience 
can  doubt  that  land  so  worked  up  and  carefully  cultivated,  will 
yield  two  tons  of  sugar  an  acre,  from  plants,  and  one  and  a 
half  ton  an  acre,  from  first  rattoons, — even  according  to  the 
old  plan  of  manu£Bicturing  sugar.  I  have  been  careful  to 
confine  myself  to  the  standard  produce  per  acre,  according 
to  the  old  and  very  faulty  methods  of  manufacture;  but  I 
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shall  have  no  difficultyy  I  apprehend,  in  conyincmg  the 
reaaonii^  part  of  the  planting  body  that,  by  pursuing  a 
more  rational  system  of  manufacture,  nearly  double  the 
quantity  of  sugar  can  be  obtained  from  any  given  quantity 
of  cane,  than  hitherto. 

It  will  be  remarked,  that  I  only  calculate  on  "  plants" 
and  "  first  rattoons ;"  which  arisesfrom  a  very  strong  belief, 
that  it  is  in  every  possible  way  more  truly  advantageous  to 
repknt  'every  second  year,  than  to  allow  the  rattoons  to 
continue  in  ^e  ground,  yielding  only  one-half,  or  one-third 
what  they  ought  to.  It  is  only  carrying  out  the  Chinese  prin-  • 
ciple  of  making  land  continue  for  a  series  of  years  to  return 
the  utmost  amount  of  produce  it  is  capable  of:  it  is  indeed 
the  wisest,  the  truest,  the  best,  and  gradually  the  fact  is  forc- 
ing itself  on  the  minds  of  our  European  agriculturists. 

Every  point  that  I  have  urged,  every  improvement  that  I 
have  recommended,  is  within  the  immediate  reach  of  every 
Jamaica  planter  who  is  connected  with  properties  on  which 
the  plough  can  be  used.  I  have  not  advised  any  plan  that 
would  carry  expense  with  it,  but  really  that  alone  which 
would  save  both  labour  and  money:  of  money,  which  is  scarce, 
very  scarce  ;  and  labour,  which  .is  still  scarcer,  and  more 
difficult  to  be  obtained.  With  regard  to  this  latter,  I  assert, 
that  by  the  use  of  the  plough  and  other  proper  agricultural 
implements,  an  estate  can  be  carried  on  with  one-third  the 
number  of  labourers  that  are  now  required ;  and  were  it 
possible  to  use  them  on  every  estate,  I  am  quite  confident 
they  would  influence  the  price  of  labour  as  much  as  would 
the  introduction  of  one  hundred  thousand  labourers. 

The  labouring  population  of  Jamaica,  engaged  in  field 
labour,  may,  on  a  rough  estimate,  be  set  down  at 
upwards  of  160,000  persons;  but  we  all  know  how  very 
averse  they  are  to  anything  like  continuous  labour.  Hence 
it  is  that  such  an  amount  of  labourers  can  scarcely  be 
believed  in,  even  by  the  planters  themselves,  although  it  is 
no  less  the  fact. 

Is  it  not  wonderful  that  planters  will  not  use  the  labour  of 
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cattle,  which  is  abundant,  to  abridge  hnman  laboar,  which 
is  so  expensiye  and  scarce?  Is  it  not  sad  and  melancholy  to 
reflect  on  the  fine  leyel,  workable  estates  which  have  been 
thrown  out  of  cultivation,  because  men  will  not  listen  to  the 
Yoice  of  reason,  but  rather,  with  a  dire  in&tuation,  cling  with 
the  utmost  pertinacity  and  obstinacy  to  old  and  antiquated 
systems,  which  every  succeeding  day  serves  to  prove  mis- 
chievously wrong  and  ruinous  ?  Nor  is  it  from  a  want  of 
advice,  strongly  and  honestly  urged,  that  they  continue  in 
error;  for  how  numerous  have  been  the  exhortations  to 
pursue  a  different  course  ?  how  much  has  not  been  written  on 
the  subject  T  At  this  moment,  I  distinctly  recollect  how 
clearly  and  correctly  the  late  Mr.  W.  F.  Whitehouse,  of 
St  Mary's,  wrote  about  it,  in  his  admirable  ^  Essay  on  the 
^Cultivation  of  the  Sugar  Cane,"  and  his  very  excellent  work 
entitled  *'  Agricola's  Tropical  Agriculture ;"  yet  it  does  not 
appear  that  much  good  has  resulted.  I  cannot  more  dis- 
tinctly express  my  opinion  of  Jamaica  estates  than  by  saying, 
that  I  think  abandoned  sugar  estates  may  at  this  moment 
be  purchased,  and  by  common  good  management  be 
brought  again  into  cultivation,  so  as  not  only  to  pay  their 
expenses,  but  to  yield  a  handsome  income. 

I  will  take  the  case  of  a  capitalist  purchasing  at  auction,  or 
private  sale,  an  estate  comprising  good,  level,  workable  lands, 
situate  within  a  moderate  distance  of  some  good  sea-port, 
who  looks  on  the  property  as  so  much  waste  land,  which  it 
is  his  object  to  bring  into  cultivation  and  establish  as  a  sugar 
estate,  on  rational  principles,  and  by  the  aid  of  improved 
machinery.  The  actual  expense  which  he  would  be  saved 
(if  any)  would  consist  in  buildings,  roads,  fences,  negro 
houses,  cattle  pens,  &c.,  &c. :  but  I  hold  even  this  saving  to 
be  very  problematical  indeed,  inasmuch  as  in  numerous  cases 
the  ^'  works"  are  ill  placed  and  exceedingly  ill  adapted  to 
the  purposes  for  which  they  are  required :  which  may  also  be 
said  of  the  roads ;  whilst  the  walls  and  quick  fences  may 
reasonably  be  supposed  to  be  in  the  very  worst  state  of 
dilapidation.     Under  these  circumstances,  the  saving  on 
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these  Hems  may  truly  be  considered  as  extremely  equivocal ; 
for  we  all  know  how  much  more  expensive  and  vexatious 
it  is  to  alter,  repair,  and  patch  up  that  which  never  was  good, 
than  to  make  an  entirely  new  and  useful  article  at  once. 
However,  knowing  how  very  expensive  building  is,  in 
Jamaica,  I  will  suppose  that  the  *'  works,"  dwelling-houses, 
n^ro-houses  and  cattle-pens,  are  allowed  to  occupy  their 
original  positions ;  and  by  slight  repairs  and  alterations  are 
rendered  sufficiently  serviceable.  Next,  that  the  outer 
fences,  enclosing  one  hundred  and  fifty  acres  of  cane  and 
fifty  acres  of  guinea  grass  land  are  repaired,  and  the  roads 
and  intervals  cleaned  and  put  in  order^  wherever  they  are 
found  to  answer ;  but  ploughed  up,  and  others  opened  out 
in  their  stead,  when  otherwise.  That  the  enterprising 
capitalist  erect  a  strong  and  serviceable  high  pressure 
engine  of  twelve  or  fourteen  horse  power,  with  suitable 
mill,  evaporating  pans,  concentrating  apparatus,  and  im- 
proved still.*  That  he  purchase  just  as  many  cattle  as 
will  perform  the  work  of  his  estate,  and  keep  up  the 
number ;  also,  as  many  ploughs,  harrows,  cultivators,  level- 
ling machines,  hoes,  and  other  implements  (of  the  exact  de- 
scrqition  required),  as  are  necessary,  and  no  more.  That  his 
different  carts,  drays,  and  waggons,  be  light,  and  in  every 
respect  adapted  to  the  work  in  which  they  are  to  be 
employed.  In  short,  that  everything  on  the  estate  be  such 
as  is  demanded  by  reason  and  true  economy ;  and  that 
coals  be  brought  from  England  direct  to  the  nearest  "  port" 
to  the  estate,  so  that  they  be  used  as  the  only  fuel,  both  for 
the  engine  boiler  and  evaporators,  to  allow  of  all  the  cane- 
trash  being  returned  to  the  cane-fields.  Lastly,  that  his 
canes  be  expressed  thoroughly,  and  the  juice  be  desic- 
cated, evaporated,  and  brought  to  concentration,  according 
to  the  most  improved  methods.  Let  any  capitalist 
attempt  this,  and  there  cannot  exist  a  single  reasonable 
doubt  as  to  its  most  perfect  success.  An  estimate  of  such 
an  estate,  so  established  and  so  conducted,  will  be  found 
*  FoB  partteoUurB  of  aU  these  wiU  be  found  in  the  chapter  on  ^«  The  Works.*' 
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in  a  sacceeding  chapter ;  and  I  shall  solicit  for  it  not  only 
the  attention  of  planters  and  capitalists,  but  also  the  most 
searching  inquiry  into  every  statement  put  forth  in  it. 

In  the  forgoing  pages  I  hare  altogether  based  my 
ealcnlations  on  the  amount  of  labour  now  available  in  the 
West  India  Islands ;  but  no  one  can  in  reason  expeot  that 
things  will  be  allowed  to  continue  in  their  present  ruinous 
eourse:  the  British  nation  cannot  permit  so  dreadful  a 
catastrophe  as  the  utter  ruin  of  our  West  India  colonies 
to  be  consummated ! 

A  people  who  have  paid  twenty  millions  of  money  to 
abolish  slavery  in  our  own  colonies,  and  who  still  keep  up 
a  host  of  ^'  cruisers,"  at  an  enormous  annual  expense,  to 
obstruct  the  trade  in  slaves  elsewhere,  cannot-^will  not— 
surely  debar  our  colonists  from  obtaining  free  laboarers  to 
work  their  estates,  in  order  to  compete  with  the  slave  colonies 
of  other  countries,  now  that  slave-grown  sugar  has  gained 
so  much  favour  in  this  country !  Justice,  humanity,  con^ 
sistenoy,  and  the  strictest  national  policy,  demand  the 
honourable  support  of  our  valuable  colonies,  and  their  pre- 
servation in  all  their  importance  and  consideration.  The 
dignity  of  the  nation,  its  good  faith  and  commercial  polioy, 
are  alike  deeply  interested ;  whilst  at  the  same  time  its  wealth 
and  resources  place  within  its  power  the  means  of  con* 
ferring  on  them  the  most  substantial,  as  well  as  enduring, 
prosperity.  Need  I  say,  that  the  boon  of  all  others  which 
they  crave,  is  a  population— a  well-ordered,  industrious,  and 
abundant  labouring  population ;  not  the  trash  that  are  sent 
from  India  under  the  general  name  of  **  Coolies,"  costing 
from  15/.  to  20Z.  each  for  passage  alone :  very  ftir  from 
such  expensive  and  inefficient  people ;  they  want  the  intel- 
ligent, enterprising,  and  industrious  Chinese ;  the  best  class 
of  emigrants  under  heaven  ! 

These  are  the  people  required  in  our  fbrtile  islands  of 
the  West :  these  are  the  men  who  will  emigrate  in  thon- 
sands,  and  hundreds  of  thousands,*  to  our  sugar-growing 
colonies,  if  they  can  only  get  the  chance  of  doing  so ; 
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these  are  the  labourers  wbo  would,  by  their  enterprise  and 
untiring  industry,  support  themselves  in  comfort,  save  the 
planters  from  total  ruin,  and  raise  our  West  India  Islands  to 
a  higher  pitch  of  prosperity  than  they  have  erer  yet 
attained^  even  in  their  most  palmy  days. 

A  subject  pf  such  importance,  to  every  one  in  any  way 
connected  iTfith  the  West  Indies,  and  even  to  the  whole 
British  empire  at  large,  must  carry  with  it  an  intense 
interest;  which  will  form  a  sufficient  excuse  for  my  introduc- 
ing, in  this  place,  the  leading  features  connected  with  Chi«- 
nese  emigration  to  the  West  India  Islands.  I  cannot  find 
a  more  suitable  opportunity  of  doing  so,  than  the  present 
part  of  my  subject  presents:  for  it  will  be  seem,  that  I 
am  now  called  on  to  notice  the  cultivation  of  the  eane  by 
means  of  the  hoe  alone ;  which  appears  to  me  to  be  entirely 
useless,  qnless  we  can  convince  ourselves  that  an  abundant 
supply  of  labourers  will,  ere  long,  be  bestowed  on  the  West 
India  colonies.  My  experience  in  Jamaica  leads  me  to 
believe,  that  no  estate  throughout  the  island  can  at  present 
be  cultivated  in  cane  by  means  of  the  hoe  alone,  without 
entailing  a  positive  loss  annually ;  and  it  therefore  seems 
necessary  to  show  how  labour  can  be  procured  in  sufficient 
abundance  to  bring  estates  (which  are  too  rocky  and  stedp 
for  the  action  of  the  plough  and  other  agricultural  imple* 
ments,  save  the  hoe),  within  the  limits  of  a  remunerative 
cultivation. 

Now,  of  all  labourers  who  have  come  under  my  observa-* 
tion,  I  know  of  none  who  can  in  any  way  be  compared  to 
the  Chinese,  for  enterprise,  energy,  sobriety,  intelligence, 
application,  physical  power,  determined  perseverance, 
cheerfulness,  and  prudent  economy  combined. 

I  do  not  advance  this  on  light  grounds  :  on  the  contrary,  I 
assert  it  as  the  result  of  the  most  mature  consideration,  of  the 
most  searching  observation,  during  a  period  of  sixteen  years' 
actual  practical  experience,  divided  between  the  West  Indies, 
Bengal,  and  the  settlements  in  the  Straits  of  Malacca ;  during 
which  time  I  have  had  hunda'eds  (I  may  say  thousands)  of 
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Negroes,  Hindostanees,  Bengallees,  Chuliahs,  Malays,  and 
Chinese,  working  under  my  management  and  direction.  It 
may  then  be  conceded  that  I  have  had  a  fair  opportanity  of 
becoming  thoroughly  and  practically  acquainted  with  their 
respective  merits,  and  relative  value, 'as  labourers.  Under 
no  other  circumstances  could  I  venture  to  speak  so  posi- 
tively on  so  important  a  subject. 

It  is  of  no  avail  to  question,  at  this  distant  period,  the 
wisdom  of  the  mode  whereby  emancipation  was  effected ; 
but  as  an  expression  of  opinion  (which  I  feel  satisfied  will 
be  acquiesced  in  by  every  thinking  mind  in  the  empire,)  I 
cannot  refrain  from  asserting,  that,  had  Government,  daring 
the  six  years  allotted  as  the  period  of  "apprenticeship," 
introduced  two  millions  of  Chinese  labourers  into  the  West 
India  Islands  instead  of  the  money-compensation  of  twenty 
millions  sterling,  emancipation  might  have  taken  place  ;  to 
the  glory  of  England,  the  benefit  of  the  whole  planting 
interest,  and  the  lasting  prosperity  of  those  valuable  and 
important  colonies.  We  should  then  have  seen  no  aban- 
doned estates,  no  ruined  planters,  no  general  desolation, 
no  universal  despair :  on  the  contrary,  we  should  have  had, 
at  this  moment,  an  extended  cultivation,  such  as  never  has 
been  ;  a  thriving  and  happy  body  of  planters ;  an  enormous 
increase  in  all  their  staple  products ;  a  general  activity  and 
prosperity  throughout  these  colonies ;  and  last,  though  not 
least,  two  million  customers  for  our  British  manufactures  of 
all  descriptions.  I  know  that  many  will  start  at  the  idea  of 
so  vast  an  immigration  as  that  of  two  millions  of  people  ;  I 
know,  too,  that  many  mortgagees  and  other  interested  indi- 
viduals would  not  have  shown  this  plan  much  favour ;  but 
such  selfish,  short-sighted  views  are  utterly  insignificant, 
when  put  in  competition  with  the  general  welfare  and 
enduring  prosperity  of  our  colonies,  and  the  mother  country. 
But  alas !  an  evil  influence  prevailed  :  the  vast  sum  of 
twenty  millions  was  distributed  and  squandered,  without 
doing  a  real  benefit  to  any ;  and  now  our  fine  colonies  are 
hastening  on,  with  railway  speed,  to  a  fearful  and  irretrievable 
ruin. 
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I  hare  looked  around  in  all  directions,  in  order  to  dis« 
cover  some  feasible  means  of  arresting  the  impending  final 
calamity;  and  although  there  are  many  improvements  which 
can  and  must  be  made,  still,  the  one  great  remedy  un« 
donbtedly  is,  the  bestowal  of  an  abundant  labouring  popula- 
tion !  The  money  wherewith  this  object  is  to  be  accomplished 
most,  in  the  first  instance,  be  provided  by  the  mother  coun- 
try, and  a  mode  of  repayment  chalked  out,  which  shall  be 
at  once  just  to  the  mother  country,  and  sufliciently  indulgent 
to  the  colonies.  It  must  be  with  no  niggard  hand  that 
funds  are  granted,  but  with  the  fostering  liberality  of  a 
great  and  noble  empire.  No  mean  and  paltry  scheme 
should  be  for  an  instant  entertained ;  for  it  would  be  un- 
worthy of  so  opulent  and  mighty  a  kingdom,  and,  at  the 
same  time,  would  be  perfectly  certain*  to  fail  in  its  effects. 

When  we  see  onr  princes  spending  80,000/.  in  the  con- 
struction of  a  monkey-house,  stable,  or  some  such  building ! 
—when  we  see  our  noblemen  spending  100,000/.  in  the 
erection  of  a  single  conservatory,  or  the  completion  of  a 
yacht ! — ^when  we  see  our  Government,  with  a  noble  huma- 
nity, granting  a  supply  of  8,000,000/.  to  alleviate  the  dis- 
tresses of  Ireland  ! — when  we  see  this,  and  a  vast  deal  more 
of  similar  character,  may  we  not  be  allowed  the  reasonable 
hope  that  the  West  Indies  will  be  saved,  ere  yet  too  late,  by 
a  timely  and  adequate  grant?  Will  a. loan,  based  on  just 
and  reasonable  principles,  be  refused  them  ?  I  cannot  think 
it  will.  Let  us  not  doubt  it,  but  proceed  to  investigate  the 
measures  proposed. 

The  nearest  route  from  China  to  the  West  Indies  is 
evidently  that  via  the  Sandwich  Islands,  the  Isthmus  of 
Panama,  and  from  thence  divergent  to  any  desired  point. 
Or  by  the  Straits  of  Sunda,  or  Lombock :  by  taking  either 
of  which  courses,  the  ship  might  take  in  a  partial  cargo  of 
rice,  either  at  Samarang,  Sourabaya,  or  Lombock ;  thence 
proceeding  vid  the  Cape  of  Good  Hope. 

At  present,  about  25,000  Chinese  labourers  find  their  way 
from  China  to  Singapore  and  Penang  annually  !    Induced 
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by  Cibfiolute  lltarvation,  and  a  spirit  of  enterprise,  to  emigrate 
on  speonlation,  they  arrive  in  vessels  of  all  desofiptions  and 
of  ail  nations,  crowding  the  vessel  so  much,  that  the  owners 
generally  make  a  handsome  sum  by  their  conveyance. 

When  the  tide  of  emigration  has  once  fhlly  set  in  towards 
the  West  Indies,  many  no  doubt  would  adventure  to  Panama, 
by  etery  favourable  opportunity ;  Wei'e  they  sure  of  meeting 
agents  there,  who  would  advance  their  passage-money  for 
them,  and  forward  them  on  to  their  destination. 

I  wish  it  to  be  distinctly  remarked  here,  that  I  do  not 
advocate  this  uncontrolled  mode  of  transmission.  Humanity 
is  opposed  to  it.  But  I  mention  it  as  a  peculiar  feature  in 
Chinese  emigration,  which  demands  a  particular  notice. 
For  instance,  they  come  to  Penang  on  speculation,  unpro- 
vided often  with  money  or  clothes,  further  than  the  ragged 
trousers  they  stand  in;  and  enter  into  agreements  with 
I*e8ident  Chinese  or  European  planters,  to  serve  the  first 
year  for  mere  board  and  lodging,  on  the  understanding  that 
their  passage-money  be  paid,  and  a  coarse  mosquito-net,  mat, 
and  two  suits  of  cotton  clothes,  consisting  of  loose  trousers 
and  jacket  shirt,  be  supplied  them ;  the  whole  of  which 
latter  may  cost  about  two  dollars  (8#.  Sd.)  for  each  man. 

But  this  is  a  troublesome  practice  for  any  but  Chinese  to 
attempt ;  as  many  of  the  new-comers  may  not  wish  honestly 
to  work  out  their  time,  and  may  therefore  abscond,  or  may 
Work  so  very  lazily  that  the  planter  is  wearied  out :  but 
with  their  own  countrymen  they  cannot  so  easily  play  off 
their  tricks.  I,  therefore,  always  thought  it  preferable  for 
the  European  planter  to  send  his  head  Chinamen  (cultivat- 
ing canes  under  contract)  on  board  the  vessel,  and  to  let 
them  choose  as  many  men  as  were  required,  paying  fbr  their 
passage^money,  providing  them  with  necessaries  as  above, 
and  giving  them  clearly  to  understand  that  they  would  at 
once  be  put  on  the  same  wages  as  all  the  other  Chinese  on 
the  estate ;  from  which  a  portion,  month  after  month,  would 
be  deducted,  to  repay  the  advances  made  on  their  behalf. 
They  were  then  distributed  amongst  the  different  contractors. 
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whotbii0  became  their  immediate  masters ;  and  were  respon' 
sible  for  tbeir  advances,  whilst  they  would  take  excellent  care 
not  to  allow  them  to  be  idle  or  negligent  on  their  work. 

It  will  be  seen  that,  either  way,  the  expense  of  their  pass* 
age  and  equipment  on  joining  the  estate  falls  on  the  emigrant 
himself;  and  he  is  only  too  happy  at  having  by  these  means 
exchanged  a  life  of  comparative  destitution  and  starvation  for 
abandance  and  comfort.  Now  Chinese,  for  many  years,  have 
been  accustomed  to  this  kind  of  speculative  emigration^  both 
to  British  and  other  settlements ;  and  this  method  of  repay- 
ingj  out  of  the  proceeds  of  their  labour,  the  amount  advanced 
for  their  passage^money  and  necessaries,  has  become  with 
them  a  settled  custom :  I  hardly  need  say,  that  established 
customs  have  the  strength,  and  almost  the  authority,  of  law 
with  the  Chinese.  Hence  I  would  wish  to  direct  attention 
to  these  peculiar  habits ;  and  it  will  be  found  that  they  lead 
us  to  a  not  unsatisfactory  solution  of  the  great  question  of 
repayment  of  Government  advances. 

It  may  not  be  considered  out  of  place  to  touch  slightly  on 
the  subject  of  repayment  here ;  nor  will  a  few  hints  thereon 
be  unwelcome  to  those  concerned.  First,  then,  we  must 
consider  on  whom  the  repayment  shall  fall^  and  how  long  a 
period  can  be  allowed  for  its  being  refunded. 

Three  modes  of  repayment  present  themselves  to  view  as 
feasible.  The  first  refers  to  the  emigrant  himself,  who  comes 
to  the  island  to  obtain  a  livelihood,  such  as  he  could  not  gain 
m  his  own  country,  and  enrich  himself;  to  assist  the  various 
members  of  his  family,  whom  he  leaves  at  home ;  and  to 
accumulate  a  sufficient  sum  of  money  to  enable  him  to  return 
to  China,  and  settle  down  comfortably. 

A  Chinaman  always  cherishes  the  idea  of  returning  to  his 
own  country ;  but,  after  a  lapse  of  many  years,  he  is  often 
compelled  by  circumstances  to  abandon  it,  and  make  up  his 
mind  to  live  and  die  in  the  country  to  which  he  emigrates. 
A  fanedly  grown  up  around  him;  the  death  of  all  his  relatives 
in  China,  save  one  or  two,  who  remain  to  perform  the  usual 
annual  rites  at  the  graves  of  the  departed ;  the  accumulation 
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of  property,  and  the  consequeut  fear  of  being  plandered  by 
the  mandarins, — are  amongst  the  chief  inducements  to  re- 
main ;  but  there  are  numerous  others  also,  which  it  would 
be  tedious  and  useless  to  name.  Eyery  good  Chinaman  so 
emigrating,  sends  most  punctually  every  year  a  sum.  of 
money,  great  or  small  according  to  his  means,  to  his  rela- 
tives in  China,  for  their  use,  and  to  enable  them  to  perform, 
in  his  name,  the  indispensable  rites  due  to  his  departed 
ancestors ;  and,  as  I  said  before,  often  returns  to  his  own 
country  with  the  money  he  has  accumulated.  It  is  necessary 
to  mention  these  circumstances,  in  order  to  show  the  benefits 
derived  by  the  emigrant  and  his  family  from  his  industry  ; 
which,  by  Government  having  afforded  him  a  passage  to  the 
West  Indies,  he  has  been  enabled  to  bring  to  a  good  and 
sure  market :  as  on  this  reasoning  alone  can  we  base  our 
arguments  in  favour  of  throwing  the  whole  or  a  part  of  the 
cost  of  passage  on  the  emigrant  himself. 

We  cannot  fail  to  draw  a  distinction  between  an  emigrant 
who  settles  permanently  in  a  country,  spending  all  his  money 
in  that  country,  and  another  who  drains  the  country  of  its 
money,  to  send  to  his  native  home,  during  many  years ;  and 
eventually  returns  from  whence  he  came,  with  all  his  savings. 

There  is  a  very  marked  distinction  between  such  emi- 
grants ;  and  it  will  be  the  more  strikingly  observed,  if  we 
only  suppose  an  island — ^Jamaica,  for  instance — ^having  a 
body  of  100,000  Chinese,  each,  on  an  average,  sending  to 
China  every  year  the  small  sum  of  five  dollars  =  500,000 
dollars  !  Now,-  it  is  very  evident  that  such  an  annual  drain 
must  be  more  or  less  felt  by  the  colony  from  whence  it  is 
taken ;  and  it  forces  on  the  mind  the  justice  and  necessity  of 
looking  to  such  emigrants  for  a  refund  of  the  whole,  or  at 
least  one-half,  of  the  sum  expended  by  the  colony  in  import- 
ing them. 

Next,  we  must  estimate  the  value  of  their  labour  and 
industry  to  the  planter,  on  whose  estates  they  work ;  and  the 
general  benefit  to  the  island  at  large,  resulting  from  their 
presence,  their  industry,  their  enterprise,   and    the  local 
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inyestment  of  a  large  portion  of  their  accumulated  capital. 
In  the  Straits  Settlements,  we  hare  thousands  of  wealthy 
Chinese,  who  own  ships,  lands,  houses,  carriages,  and  horses, 
—men  who  are  both  liberal-minded  and  public-spirited  ; — 
men  of  influence,  consideration,  and  authority; — men  de- 
senredly  esteemed  and  highly  respected. 

Those  who  are  acquainted  with  the  Straits,  know  how  true 
this  b ;  but  for  the  information  of  others  it  may  be  neces- 
sary  to  add,  that  several  can  boast  of  from  100,000  to 
500,000  dollars ;  that  one  is  a  justice  of  the  peace  for  Sin- 
gapore and  its  dependencies ;  that  the  same  man  has  built, 
and  su}^orts,  a  very  handsome  hospital  and  dispensary,  for 
the  benefit  of  sick  Chinese ;  that  others  contribute  to  the 
support  of  European  charities,  and  once  eyen  went  so  far  as 
to  join  in  a  subscription  for  the  alteration  or  repair  of  the 
European  church,  to  which  they  did  not  belong ;  and  lastly, 
I  may  mention,  that  on  the  death  of  a  poor>  ruined  man,  but 
a  most  honourable,  worthy,  and  excellent  person,  named  Tan 
Ring  (familiarly  called  Tom  King),  every  one  hastened  to 
testify  his  grief  and  respect — merchants,  planters,  the  officers 
of  her  Majesty's  ships  of  war,  the  military,  merchant- 
captains,  and  others — all  attended  his  funeral  procession ; 
which  was  preceded  by  the  band  of  Admiral  Sir  Thomas 
Cochrane,  sent  for  the  especial  purpose  of  doing  honour  to 
his  memory  I  If  I  need  say  more  to  show  how  much  the 
Chinese  benefit  every  country  they  go  to,  I  would  ask  the 
simple  question : — Singapore,  with  its  astonishing  commerce; 
Penang,  with  its  also  very  respectable  trade;  Province 
Wellesley,  with  its  numerous  fine  sugar  estates,  spice,  and 
other  properties ;  and  Malacca,  with  its  quiet  and  substantial 
respectability; — what  would  they  all  have  been  at  this 
moment,  had  it  not  been  for  the  Chinese  emigrants  ?  And 
ringing  echoes  answer — What  ? 

We  find,  then,  that  if  Chinese  emigrants  (and  their 
families  in  China)  derive  benefits  from  the  countries  to 
which  they  emigrate,  they  also  confer  benefits  on  those  coun- 
tries ;  benefits,  too,  of  the  most  substantial  character.  Under 
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these  oircumstanees,  we  must  recognise  a  mntttal  obligation 
— a  reciprocal  benefit ;  and  we  must  therefore  in  justioe,  I 
think,  debit  the  country  with  a  share  of  the  cost  of  bringing 
about  this  desirable  junction.  But  the  question  next  arises, 
how  we  are  to  raise  the  half  share  of  cost :  is  it  to  re- 
solve itself  into  a  simple  claim  on  erery  planter  who  employs 
these  emigrants  ;  or  is  it  to  assume  the  shape  of  a  general 
*'  emigration-tax/'  falling  on  all  throughout  the  island,  in 
manner  to  be  elaborately  calculated  and  decided  on  by  those 
in  authority  t 

If  it  be  an  equal  division  of  cost  betwixt  the  emigrant  and 
his  employer,  then  the  most  simple  arrangement  serves 
to  bring  the  whole  matter  into  easy  working  order ;  and  it 
strikes  me  that  this  is  not  so  objectionable  a  method  as  it  at 
first  sight  appears  to  be  ;  for  it  is  clear,  that  as  no  portion  of 
the  amount  would  in  this  case  fall  on  the  merchants,  shop- 
keepers, and  other  inhabitants,  they  could  more  cheaply 
supply  to  the  labouring  population  the  necessaries,  comforts, 
and  luxuries  of  life,  and  thus  enable  the  emigrants  and 
other  labourers  to  accept  a  lower  rate  of  wages  than  they 
otherwise  could:  so  that,  on  the  whole,  it  appears  to  me 
that  things  would  settle  down  very  satisfkctorily,  and  quickly 
find  their  proper  balance.  But  if  a  general  ^'  emigration- 
tax"  were  resolved  on  (as  the  whole  country  would  benefit 
alike),  it  must  then  be  decided  how  such  a  tax  should  be 
levied.  I  am  apprehensive  that  an  immigration  tax  would 
raise  up  numerous  sectarian  opponents,  on  the  score  of  its 
bearing  on  the  present  labouring  population ;  its  object  being 
to  introduce  rival  labourers.  I  cannot  say  that  I  am  prepared 
at  present  to  offer  any  suggestion  on  this  point,  but  will  ven- 
ture a  few  remarks  on  the  equal  division  of  cost  betwixt  em- 
ployer and  emigrant,  and  forms  of  agreement. 

FoBM  OF  Contract  betwbbn  thb   Plantbr  and   thb 
Chinbsb  Emigrants. 

Government  JSmigrani  Office^  Kinffiton,  Jamaica* 

I,  the  undersigned  Jambs  Smith,  proprietor  (or  agent) 
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of  the ''  Hope  Estate/'  in  the  parish  of  St.  Andrews,  do  here- 
by ftgree  and  contract,  as  follows,  viz.  :*-^ 

Fcnl.  *'To  employ  on  my  said  estate  for  the  space  of 
twelve  months  from  this  date ; — Lim  Atchong,  Lim 
Attyee,  lim  Allowee,  Lim  Affook,  Lim  Bam,  Lim 
Amafoon,  Lim  Atchee,  Lim  Sing,  Lim  Apwhee, 
Lim  Attong,  Chinese  labourers,  all  of  the  tribe 
*'  Lim,"  paying  them  each  at  the  rate  of  five  Spanish 
dollars  a  month  (of  thirty  days),  allowing  them 
Sundays. 

Secondfy.  *^  To  advance  and  pay  on  their  account  to  John 
Brown,  Esq.,  one  of  her  Majesty's  emigrant  agents, 
the  sum  of  four  pounds  (£4)  for  each  labourer  afore* 
said;  being  one-half  the  amount  expended  by 
€rovemment,  in  importing  them ;  which  sum  to  be 
refunded  to  me  by  a  monthly  deduction,  from  the 
wages  of  each,  of  two  dollars  and  a  half  ($2^). 

Thirdly.  ''To  provide,  for  the  residence  and  accommoda- 
tion of  the  said  labourers,  a  comfortable  house  or 
portion  of  a  house,  with  medical  attendance  and 
medicines,  if  they  desire  them.  ^ 

Fourthly.  "To  allot  to  each,  one-quarter  of  an  acre  of 
land  for  provision  and  garden  ground. 

Lastbf.  ''In  consideration  of  the  services  of  the  said 
labourers  being  secured  to  my  aforesaid  estate,  by 
the  annexed  contract  made  and  concladed  in  the  pre- 
sence, and  with  the  sanction,  of  her  Majesty's  said 
agent,  John  Brown,  Esq.,  whereby  they  bind  them- 
selves well  and  truly  to  serve  me  during  the  space 
of  one  year,  I  further  promise  and  agree,  and  hereby 
bind  myself,  and  my  aforesaid  estate,  to  pay  into  tlie 
hands  of  the  said  John  Brown,  Esq.,  or  his  successor 
or  successors,  for  her  Majesty's  Government,  the  sum 
of  forty  pounds  (£40),  (being  the  second  half  of  the 
amount  expended  by  Government  in  importing  the 
said  ten  Chinese  labourers),  in  four  quarterly  instal- 
ments often  pounds  (£10)  each. 
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"  In  witness  whereof,  I  hereunto  attach  my  name  and  seal, 
in  the  presence  of  John  Brown,  Esq.,  one  of  her 

Majesty's  emigrant  agents,  this day  of  January, 

A.D.,  184 — . 
«  Witness  to  the  above,  ^ 

(Signed)    John  Bbow.  Emigrant     S-     j^^^^g^J^  •• 
Agent,  and  others,  as  may  be.  J 

Form  of  Contract  between  the  Chinese  Emigrants 
AND  the  Planter. 

Oavemment  Emigrant  Office^  Kingitm,  Jamaica, 

We,  the  undersigned  Chinese  emigrant  labourers, — ^lim 
Atchong,  Lim  Attyee,  Lim  Allowee,  Lim  Affook,  Idm 
Sam,  Lim  Amafoon,  Lim  Atchee,  Idm  Sing,  Lim  Apwhee, 
and  Lim  Attong,  do,  with  and  by  the  sanction  of  John 
Brown,  Esq.,  one  of  her  Majesty's  emigrant  agents,  hereby 
jointly  and  sererally  agree  and  contract  to  serve  as  labourers 
on  the  "  Hope  Estate,"  the  property  of  James  Smith,  Esq., 
during  the  space  of  twelve  months  from  this  date ;  that  is 
to  say : — 

''  That  we  will  labour  from  six,  until  eleven  o'clock,  a.m., 
and  from  one,  until  six  o'clock,  p.m.,  during  six  days 
of  each  week  ;  in  any  work  connected  with  the  said 
estate,  that  we  may  be  ordered  to  perform  : 
"That  we  will  well  and  truly  obey  all  the  just  and  lawful 
commands  of  the  said  James  Smith,  Esq.,  and  of 
those  whom  he  may  appoint  to  superintend  and 
direct  our  work,  and  perform  all  our  tasks  and  duties 
on  the  estate,  in  a  cheerful  and  faithful  manner,  during 
the  aforesaid  period  of  twelve  calendar  months  : 
"  For  and  on  account  of  the  following  advances,  pay- 
ments, and  other  considerations : — 
Firstly.  "  That  the  said  James  Smith,  Esq.,  do  at  once 
advance  and  pay  on  our  several  accounts  to  John 
Brown,  Esq.,  her  Majesty's  emigrant  agent,  the  sum 
of  four  pounds  (£4)  for  each  of  us,  being  half  the 
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amonnt  expended  by  Goyernment,  in  bringing  each 
of  us  from  China,  to  this  island,  the  which  sum  we 
hereby  jointly  and  severally  bind  ourselves  to  repay 
him  (the  said  James  Smith,  Esq.)  out  of  our  wages ; 
and  accordingly  authorize  him  to  deduct  from  our 
wages,  the  sum  of  two  dollars  and  a  half  a 
month  from  each,  until  the  said  advance  be  fully 
paid. 

Secondly.  **  That  the  said  James  Smith,  Esq.,  do  pay  us 
each  five  dollars  (jfS)  a  month  as  wages  (subject  to 
the  deduction  aforesaid),  during  the  term  of  the  con- 
tract ;  always  understanding  that  we  work  twenty** 
six  days  in  each  month,  and  have  Sunday  as  a  day 
of  rest  Bat  in  case  of  either  or  any  of  us  absenting 
ourselves  from  work,  without  permission,  it  is  dis- 
tinctly understood,  that  payment  for  time  so  lost 
shall  be  stopped ;  and  if  of  frequent  occurrence,  we 
submit  ourselves  to  such  other  punishment,  in  ad- 
dition, as  the  law  may  direct. 

Thirdfy.  ^'That  a  dry  and  comfortable  house  or  portion 
of  a  house  be  provided  for  us;  that  a  quarter  of  an 
acre  of  land  be  allotted  to  each  of  us  for  garden  and 
provision  ground ;  and  medical  attendance  and  medi- 
cine, if  we  require  them. 

Fourthly.  "  That  James  Smith,  Esq.,  do  (also)  pay  at  his 
own  proper  cost  to  John  Brown,  Esq.,  her  Majesty's 
said  emigration  agent,  the  sum  of  forty  pounds  (£40), 
being  the  second  half  of  the  amount  expended  by 
Government  in  bringing  us  (ten)  from  China  to  this 
island. 

Lastfy,  "  That  an  *  interpreter '  of  some  description  be 
kept  on  the  Hope  Estate,  who  can  communicate 
between  our  employers  and  ourselves,  that  we  may 
understand  all  orders  correctly. 

"  In  witness  whereof,  we  hereunto  attach  our  names  (or 
marks),  in  the  presence  of  John  Brown,  Esq.,  one  of 
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her  Majesty's  emigrant  agents,  this  — «— i*  day  of 
January,  a.d,,  184 — , 

"  Witness  to  the  aboye,  ^  r^^ . 

(Signed)  John  Browk,  Emigrant         J  ^hin^^  signatures 

Agent,  and  others,  aa  may  be."         )       ^^"^^  **^'^- 

These  forms  appear  to  me  to  embrace  all  that  is  neces- 
sary :  but  to  be  quite  understood,  a  few  remarks  in  elucidation 
are  required. 

Fint  I  make  the  period  of  engagement  one  year,  as  I  am 
quite  sure  thiit  term  will  be  found  of  most  advantage  to  all 
parties ;  for  the  residence  of  one  year  in  the  island  will  have 
made  the  emigrant  acquainted  with  the  country ;  his  ability 
to  support  himself,  partially,  from  the  produce  of  his  pro- 
vision ground  or  garden,  his  poultry-yard,  his  piggery,  and 
other  ad  interim  occupations ;  and  opened  to  his  view  bis 
position  and  prospects ;  all  which  will  enable  him  to  judge 
how  be  may  best  pursue  his  favourite  mode  of  working,  viz., 
by  contract,— -to  which  happy  course  X  look  for  the  most 
beneficial  results  to  the  planter  and  the  country  generally. 
Besides,  during  the  continuance  of  the  twelve  months'  con- 
tract, the  Chinaman  would  look  on  himself  as  working  out 
his  passage-money,  and  fitting  himself  for  a  position  in 
which  he  could  make  the  most  of  his  labour.    H^  is  a  truly 
speculative  and  enterprising  character,  and  would,  during  the 
whole  twelve  months,  be  longing  for  its  termination,  that  he 
might  join  some  of  his  friends  in  taking  a  quantity  of  land  on 
the  estate,  to  cultivate  by  "  contract,"  receiving  payment  ac- 
cording to  the  quantity  of  produce  yielded  by  it.   For  my  own 
part,  were  I  the  manager  or  proprietor  of  a  West  India  estate, 
and  obtained,  for  instance,  one  hundred  Chinese  emigrants 
on  the  terms  above  supposed,  I  would  pick  out  a  few  of  the 
most  intelligent  and  influential  amongst  them,  and  take 
pains  to  point  out  everything  connected  with  the  country, 
the  markets,  and  the  capabilities  of  the    estate;    laying 
before  them  the  advantages  of  at  once  resolving  themselves 
into  "  congsees  "  or  companies,  and  taking  land  on  contract. 
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Thflfa  would,  I  think,  under  the  circumstanoes,  sacoeed  befit 
when  consisting  of  twenty-five  men  to  each ;  two  of  the 
number  being  the  heads  of  the  congsee.  They  would  joy- 
fully enter  into  such  arrangements,  and  the  planter  would 
find  .himself  at  onoe  relieved  of  full  half  his  trouble  and 
anxiety,  in  the  management  of  the  estate. 

However,  to  proceed.  Next  I  have  written  their  names  in 
fiiD,  attaching  to  each  its  prefix,  which  in  this  case  I  have 
rapposed  to  be  '*  lim,''  denoting  that  the  man  is  of  that 
tribe;  and  I  think  it  a  good  plan  to  place  those  of  the 
eame  tribe  in  the  same  '^  form,"  if  there  be  a  sufficient  number. 
Now,  I  have  supposed  only  ten  persons  to  be  included  in  one 
form ;  but  it  b  quite  unimportant  how  many  are  included : 
mdeed  I  see  no  reason  why  twenty,  fifty,  or  one  hun*- 
dred  even,  should  not  be  all  together  in  one  form ;  although, 
if  the  stamped  forms  are  cheap  (as  they  ought  to  be), 
there  is  no  object  in  so  crowding  them  together.  One  form 
would  be  kept  by  the  emigrants,  another  by  the  employer, 
and  a  duplicate  of  both  by  the  emigrant  agent  in  his  register. 

Sonday  not  being  a  holy  day  with  the  Chinese,  is 
not  kept  by  them  as  such;  therefore  they  would  rest 
themselves,  work  in  their  gardens,  visit  their  friends, 
and  amuse  themselves  on  that  day:  perhaps  attend  the 
morning  market,  if  one  were  allowed.  But,  quite  inde- 
pendent of  this,  they  would  be  sure  to  depute  certain  of 
their  number  to  market,  at  least  once  a  week,  to  sell  their 
v^etables,  and  purchase  for  themselves  little  supplies  of 
salt  provisions,  tobacco,  spirits,  rice,  flour,  ground-provi- 
sions, and  other  necessaries :  but  of  course  the  persons  so 
absenting  themselves  would  require  permission ;  otherwise 
the  payment  for  the  time  lost,  would  be  stopped,  which 
would.be  absolutely  necessary  to  hold  them  in  check*  I 
have  also  taken  £8  as  the  sum  which  each  would  cost  in 
all  probability,  in  their  passage  from  China  to  Jamaica: 
the  which  I  am  quite  prepared  to  show  is  ample ;  and  I  have 
premised  that  the  planter  pays  the  half  of  that  sum  (for  each 
man  he  employs)  at  the  time  of  signing  the  engagements. 
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It  might  be  made  payable  one  month  after ;  but  I  am  more 
in  favour  of  its  being  paid  down  at  once. 

In  regard  to  this  advance  being  repaid  by  a  monthly 
deduction  from  the  wages  stipulated  for,  it  does  not  neces* 
sarily  occur  that  the  planter  would,  or  should,  demand  it 
the  first  or  even  second  month :  not  at  all  events,  to  the  extent 
of  two  and  a  half  dollars ;  because,  on  arriving  in  so  abject  a 
condition  as  they  would  be,  they  may  reasonably  be  sapposed 
to  require  many  little  things — as  clothes,  cooking  utensils, 
mosquito  curtains,  mats  to  sleep  on,  and  coarse  blankets— 
which  they  would  be  able  to  provide  more  cheaply,  if 
allowed  to  purchase  for  themselves. 

The  sum  of  two  and  a  half  dollars^  which  remains  to  each 
man  for  his  monthly  support  until  his  advance  is  refunded, 
may  also  be  considered  too  small  to  be  adequate  to  his  sup* 
port ;  but  I  am  convinced  that  it  is  quite  sufficient ;  for,  in 
the  first  place,  Chinese  always  mess  together  in  companies  of 
sometimes  twenty,  thirty,  forty,  or  fifty,  so  that  their  cookery 
is  all  on  a  large  scale,  and  according  to  the  truest  principles  of 
domestic  economy ;  they  are  also  singularly  cunning  in  the 
art  of  cookery,  and  will  get  up  a  savoury  dish  out  of  such 
poor  materials,  as  would  fill  a  French  artiste  with  despair. 
Besides,  with  garden  and  provision  grounds,  they  would 
speedily  have,  not  only  abundance  of  vegetables  and  pro- 
visions-for  their  own  consumption,  but  they  would  perfectly 
inundate  the  neighbouring  markets  with  them;  thus  ob- 
taining the  means  of  procuring  all  manner  of  supplies. 
The  only  period  during  which  they  would  labour  under 
some  difficulty,  would  be  during  the  first  three  months, 
whilst  their  vegetables  were  growing:  which,  amongst 
other  reasons,  made  me  remark,  that  they  would  require 
some  indulgence  in  regard  to  their  deductions  at  first. 

The  residences  or  houses  provided  for  the  Chinese,  should 
be  large  enough  to  lodge  some  twenty-five  or  thirty  of  them; 
as  they  like  to  live  together,  and  have  things  in  common. 

The  next  item  we  come  to,  is  the  half  amount  of  passage- 
money;  which  has  already  been  partially  discussed.      I 
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do  not  think  it  necessary  to  add  more  here  than  to  direct 
the  attention  of  all  concerned,  but  the  planter  especially,  to 
the  point  whereon  the  whole,  after  all,  hinges;  viz.  the 
actoal  sam  his  labourers  have  cost  him,  on  an  ayerage, 
each  month,  daring  the  year  for  which  he  engages  them : 
it  will  be  found  that  it  amounts  to  about  \L  6s.  8d. 
sterling  each  man,  not  including  medical  attendance,  or 
mediciiies :  which  I  fancy  will  be  yery  little,  as  the  Chinese 
do  not  like  European  medical  treatment.  Nor  haye  I  in- 
cluded house-rent  or  land«-rent,  both  of  which  must  enter 
into  the  estate's  *^  general  account*" 

One  pound  eight  shillings  and  four  pence  a  month,  of 
twenty-six  working  days,  giyes  a  fraction  more  than  a 
shilling  and  a  penny  a  day;  which  is  as  cheap  as*  I 
think,  under  the  circumstances,  the  planter  can  reason- 
ably expect  at  first:  although,  after  these  emigrants  have 
properly  settled  down  in  the  country,  the  price  of  wages 
will  certainly  haye  a  downward  tendency;  as  they  will 
undoubtedly  raise  a  large  amount  of  proyisions  and 
other  necessaries  of  life,  which,  thrown  into  the  market, 
will  cheapen  those  commodities  throughout  the  country, 
and  consequently  lessen  the  price  of  wages.  I  should  like 
to  know  what  planter  (in  Jamaica,  for  instance),  would  not 
rejoice  to  have  such  excellent  labourers  as  the  Chinese, 
at  thirteen  pence  a  day ;  and  as  I  do  not  belieye  there  can  be 
one  who  would  not  gladly  employ  them  at  that  rate,  so 
am  I  conyinced  that  none  can  consequently  object  to  the 
equal  diyision  of  the  emigrant's  passage  expenses,  between 
employer  and  emigrant,  as  I  haye  suggested. 

With  this  hurried  statement  of  the  means  to  be  adopted  in 
order  to  repay  the  sums  to  be  adyanced,  in  the  first  instance, 
by  Goyemment ;  let  us  now  proceed  to  discuss  the  extent  to 
which  it  is  necessary  to  carry  this  scheme  of  immigration, 
and  the  methods  whereby  I  propose  accomplishing  it. 

As  was  before  remarked,  the  scale  must  be  large,  to  be  of 
any  utility ;  and  yet  I  haye  not  calculated  for  so  many  as 
the  islands  could  giye  food  and  employment  to; — no,  not 
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even  a  tenth  part  of  the  number.  I  wfll  merely  provide 
for  a  present  and  immediate  supply,  leaving  it  to  after 
arrangements,  and  progressive  increase,  to  swell  the  number 
to  its  full  requirement. 

The  number,  then,  for  which  I  redLon,  is  two  hundred 
and  fifty  thousand  men  and  women  for  the  whole  of  the 
West  Indies:  id  esty  for  Jamaica,  100,000;  Demenira, 
60,000;  Trinidad,  60,000;  and  the  remaining  60,000  ap- 
portioned out  amongst  the  smaller  islands,  as  may  be 
deemed  ^pedient.  It  would  he  difficult,  i^t  present,  to 
estimate  the  number  of  women  who  could  he  induced  to 
emigrate  with  the  men ;  but  I  have  not  the  smallest  doabt 
that  any  number  required  could  be  found  heartily  willing  to 
try  their  fortunes  abroad,  in  company  with  their  countrymen. 
It  is  beyond  all  question  tha^  they  do.  emigrate,  and  in  great 
numbers  too ;  for  I  myself  have  seen  many  hundreds  who  have 
done  so.  I  |ia  ve  been  informed  by  the  most  intelligent  Chinese, 
that  no  difficulty  exists  at  the  northern  ports;  and  that,  as  to 
the  prejudice  which  is  so  much  dwelt  on,  in  reality,  no  greater 
prejudice  exists  among  the  women  tban  anpiongst  the  men : 
in  short,  that  botli  are  only  too  happy  in  having  an  oppor- 
tunity afforded  them  of  exchanging  squalid  misery  and 
positive  starvation  for  comfort  and  abundance.*  What- 
ever number  of  women  actually  do  adventure,  may  be  con- 
sidered as  permanent  settlers  in  the  country  to  which  Aey 
go ;  and  these  will  become  the  foundation  of  a  race  of  pure 
Creole  Chinese,  with  whom  those  colonies  will,  in  time,  be 
peopled ;  and  by  whose  industry  and  energy  they  will  con- 
tinue to  flourish  for  generations  to  come.  It  will  be 
advantageous,  therefore,  for  a  large  proportion  of  women  to 
be  brought ;  as  they  will  also  be  the  means  of  fixing  in  the 

*  The  drcumatance  of  no  women  arriving  with*fhe  male  emigrants,  on  board 
the  many  European  yesBela  coming  to  the  Straits,  induces  many  to  think  that 
women  toon'^  emigrate ;  whereas,  on  the  contrary,  it  arises  from  the  very  apeca- 
latiye  nature  of  such  emigration,  and  their  being  entirely  dependent  on  an  im- 
mediate eogagement,  to  enable  them  to  pay  their  passage-money.  In  the  Chi- 
nese junks,  however,  this  obstacle  does  not  exist ;  hence,  we  find  that  women 
do  emigrate  by  these  vessels. 
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country  those  of  their  countrymen  who  marry  them : 
besides  this,  the  planter  will  find  them  exceedingly  useful 
in  light  work,  on  properties  (especially  in  picking  coffee  and 
pimento,  &c.  &c.)s  as  they  are  very  industrious ;  and  they 
will  also  prepare  at  home  the  meals  of  their  husbands  and 
friends,  attend  to  the  garden,  poultry,  pigs,  children,  &c.  &c. 
or  go  to  the  market  and  buy  and  sell,  whilst  the  men  are 
working  in  the  fields. 

One  very  serioofi  error  must  be  carefully  guarded  against, 
which  is  the  sanctioning,  on  the  part  of  any  Government 
emigrant  agent,  contracts  between  female  emigrants  and 
householders  in  towns.  No  doubt,  many  townsfolk,  of  all 
conditions  and  of  both  sexes,  will  wish  to  obtain  them  as 
house-servants,  ladies'  maids,  &c.  &c. ;  but  it  should,  on  no 
consideration,  be  allowed.  They  come  to  the  country  for 
the  purpose  of  becoming  wives  to  their  countrymen,  and 
rendering  them  contented  and  happy  in  the  country  they 
have  settled  in  :  would  it  then  be  wise,  just,  or  humane,  to 
allow  this  important  object  to  be  defeated  ? — to  have  them 
engaged  as  house-servants  in  town,  where  they  certainly 
would,  most  of  them,  become  common  prostitutes?  Such  a 
thing  must  not  be  even  contemplated :  they  come  for  a 
specific  and  highly  important  purpose,  and  if  that  purpose  is 
to  be  firustrated,  then  they  had  much  better  remain  where 
they  now  are. 

In  mentioning  the  importation  of  women  as  well  as  men, 
I  should  have  touched  on  the  method  of  repayment  to  be 
adopted  by  the  planting  community,  wherever  they  are 
concerned.  However,  a  few  sentences  will  suj£ce  to  express 
my  views  on  that  subject. 

I  do  not  suppose  that  a  greater  proportion  than  ten  per 
cent.*  would  be  calculated  on,  at  the  commencement:  I 
therefore  reckon  ten  women  to  every  ninety  men  ;  and  it 
must  be  incumbent  on  every  planter  taking  emigrants,  that 
he  take  them  in  that  proportion.      For  instance,  a  planter 

*  I  lidiere  it  quite  ponible  to  obtain  fifteen,  twenty,  or  twenty-five  per  oent., 
if  coneldeied  desirable. 

H  2 
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requiring  one  hundred  emigrants,  takes  ninety  men  and  ten 
women ;  each  of  the  latter  pairing  off  with  the  man  of  her 
choice,  so  that  the  ten  pair  can  come  under  contract 
together,  in  one  separate  form;  the  husband  and  wife  be- 
coming jointly  responsible  to  the  planter  for  half  her  passage- 
money  ;  and  the  other  half  the  planter  himself  mnst  pay, 
as  in  the  case  of  the  men.  Of  course  the  husband's  con- 
tract is  similar  to  that  of  the  other  male  emigrants. 

It  would  not  be  wise  to  press  them  (the  women)  into  work 
for  the  estate,  for  wages;  as  they  would  be  much  more 
legitimately  employed  in  attending  to  the  cooking  and  other 
domestic  matters,  contributing  to  the  comfort  of  their  hus- 
bands and  countrymen.  I  cannot  think  the  planter  would 
be  so  blind  to  his  own  best  interests,  as  to  demur  to  the  pay- 
ment of  half,  and  the  advance  of  the  other  portion,  of  these 
women's  passage-money ;  for  he  may  rest  assured  that  the 
money  so  advanced  would  be  punctually  repaid;  and  the 
other  half  would  be,  indeed,  nothing  to  him,  in  comparison 
with  the  stability  it  would  give  to  his  estate,  by  fixing 
families  on  it. 

But  I  am  sure  that  I  need  not  dwell  on  this  point,  as 
I  feel  convinced  that  every  planter  will  be  exceedingly 
anxious  to  obtain  such  advantages  as  must  result  from 
women  settling  down,  as  these  would,  on  their  estates.  As 
to  their  being  kept  amongst  the  men  as  mere  prostitutes, 
such  a  case  need  never  occur ;  and,  I  am  perfectly  certain,  it 
would  be  of  very  rare  occurrence  indeed,  were  proper  mea- 
sures adopted  to  get  them  married  off  according  to  their 
own  customs ;  which  both  men  and  women  would  be  very 
happy  to  do :  once  married,  there  would  be  no  fear  of  their 
prostituting  themselves,  anymore  than  there  would  be  amongst 
our  own  people ;  indeed,  I  am  inclined  to  think,  not  so  much. 

At  the  time  of  the  emancipation,  Jamaica  had  a  labouring 
population  of  upwards  of  300,000  persons,  men,  women,  and 
children,  both  old  and  young ;  but  I  do  not  suppose  that 
more  than  150,000  at  present  engage  in  field-labour :  and 
even  these,  we  all  know,  only  work  by  fits  and  starts. 
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No  one,  tben,  will  attempt  to  say  that  100,000  Chinese 
could  not  find  employment,  at  the  rate  of  wages  I  have 
premised.  Were  we  to  say  doable,  or  treble,  the  number,  it 
would  be  nearer  the  mark.  I  feel  confident  that,  were 
Government  to  proclaim  its  intention  of  commencing  at  once 
the  undertaking,  every  planter  throaghout  the  country 
would  come  forward,  money  in  hand,  to  secure  labourers,  on 
the  terms  I  have  set  forth ;  so  that  we  may  safely  calculate, 
I  think,  on  one-half  of  Government  advances  being  paid 
down,  within  three  days  of  the  arrival  of  every  ship-load  of 
emigrants,  and  securities  given  for  the  payment  of  the  other 
half  also. 

In  Demerara,  Trinidad,  and  the  other  islands,  the  same 
anxiety  would  be  exhibited,  and  the  same  alacrity  in  bring- 
ing forward  the  money  to  repay  the  advances  made  by 
Government. 

It  is  now  necessary  to  advert  to  the  management  of  the 
engagement,  shipment,  provisioning,  and  passage  of  the 
emigrants ;  and  the  actual  sum  it  will,  in  all  probability, 
cost  to  land  them  in  Jamaica. 

It  wonld,  of  course,  be  necessary  to  appoint  respectable 
agents  in  China,  at  the  different  ports, — Amoy,  Shanghae, 
and  Hong  Kong — to  procure,  and  ship  the  emigrants ;  and 
the  fall  success  of  the  project  very  much  depends  on  the 
proper  selection  of  these  officers*  Their  duty  would  consist 
in  choosing  good  strong  young  men  and  women ;  providing 
them  with  the  very  few  necessaries  required  for  the  voyage  ; 
procuring  good  sound  wholesome  ships  to  convey  them  to  their 
destination ;  to  see  that  these  ships  are  well  found  in  neces- 
sary articles  to  support  the  emigrants;  and,  in  short,  to 
attend  to  all  the  many  matters  of  detail,  incident  to  such  an 
office.  The  point  being  to  land  the  emigrants  in  the  West 
Indies,  in  the  safest,  cheapest,  and  most  expeditious  manner, 
the  question  presents  itself,  whether  the  route  via  the  Sand- 
wich Islands  and  Isthmus  of  Panama,  cannot  be  availed  of, 
as  well  as  that  via  the  Straits  of  Sunda,  and  the  Cape  of 
Good  Hope.    The  distance,  as  I  have  before  remarked,  is 
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very  considerably  less ;  and  a  great  recommendation  consists 
in  the  mildness  of  the  temperature,  as  well  as  weather,  to  be 
expected  betwixt  China  and  Panama,  in  comparison  with  that 
via  the  Cape  of  Good  Hope. 

The  one  is  a  summer  trip,  whilst  the  other  has  the  storms 
and  cold  of  "the  Cape"  to  contend  against.  But  if  the 
Panama  route  has  its  recommendations,  it  also  has  undoubted 
difficulties :  these  consist  in  the  want  of  return  cargoes  from 
Panama  for  the  shipping,  which  might  take  emigrants  to 
that  point,  and  the  proriding  of  vessels  from  Chagres  to  the 
West  Indies. 

The  former  difficulty,  however,  is  that  which  is  seriously 
important ;  because,  unless  a  vessel  can  obtain  a  return  cargo, 
the  rate  of  passage  must  be  high  to  enable  her  to  pay  her 
expenses  and  secure  a  reasonable  profit.  It  would  only  be 
under  two  circumstances,  therefore,  that  we  could  calculate 
on  vessels  taking  emigrants  to  the  Isthmus  of  Panama  from 
China.  The  first  would  be  in  case  of  English,  American,  or 
other  ships  proceeding  from  the  East  to  the  South  American 
coast  (from  Guayaquil  to  Valparaiso)  for  a  cargo ;  or  to  the 
North  American  coast,  California,  Oregon,  &c.  The  second 
would  be,  provided  the  rate  of  passage  money  were  sufficiently 
high  to  keep  the  ship  running  between  the  ports  indepen- 
dent of  freight ;  which  she  would,  therefore,  only  take  in, 
if  any  ofiered,  as  a  chance  profit 

In  the  first  instance,  we  will  suppose  the  ship  leaving  the 
East  for  the  South  American  coast;  loading  with  rice  atPenang 
or  Singapore,  for  China ;  taking  in  emigrants  at  Amoy,  toge- 
ther with  a  few  boxes  of  tea  and  other  articles ;  then  running 
to  Honolulu  in  the  Sandwich  Islands ;  there  discharging  and 
disposing  of  as  much  of  her  cargo  as  she  could,  and  taking  in 
whatever  cargo  would  best  suit  her  interests ;  then  proceed- 
ing to  the  Isthmus,  landing  her  passenger  emigrants;  and  from 
thence  to  whatever  part  of  the  American  coast  she  might 
have  fixed  on :  which  would  doubtless  be  the  different  ports 
in  succession  lying  in  her  course  southward,  so  rounding 
Cape  Horn  homeward.    This  is  decidedly  not  an  unprofit- 
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able  ronte  for  a  good  roomy  ship  to  take ;  and,  amongst  the 
American  shipping,  woald  be  far  from  an  uncommon  one. 

Next,  we  will  snppose  a  ship  in  the  same  manner  bound 
for  California  atid  Oregon,  taking  in  emigrants  in  China,  to- 
gether with  tea,  sugar,  spirits,  &c.,  &c.,  as  part  cargo ;  calling 
at  the  Sandwich  Islands,  as  in  the  last-mentioned  case,  and 
so  on  to  the  Isthmus ;  then,  having  landed  her  emigrants, 
bearing  up  for  California  and  Oregon,  and  there  disposing  of 
her  partisd  cargo.  Being  now  in  this  part  of  the  world,  it 
next  becomes  a  question,  where  to  proceed  to,  and  the  course 
appears  clearly  to  be  to  load  at  once  with  wheat,  flour,  salt 
fish,  and  other  products  of  Oregon  and  California,  which 
meet  a  ready  market  in  the  Sandwich  and  adjacent  islands ; 
or  to  load  for  home  direct,  should  inducement  offer. 

Lastly,  we  will  suppose  vessels  kept  constantly  running 
from  China  to  the  Isthmus,  and  back  again,  altogether  de- 
pendent on  the  passage-money  of  the  emigrants  to  pay  their 
expenses  and  return  a  profit.  Under  these  circumstances, 
the  features  of  the  case  alter  very  materially,  and  we  have 
first  to  inquire  for  what  sum  well-appointed  ships  can  keep 
the  sea  per  annum. 

This  question  must  be  again  divided  under  two  heads, 
viz.,  British  and  foreign  ships ;  as  foreign  nations  sail  their 
vessels  so  much  cheaper  than  we  do.  To  begin  with  the 
British :  we  find  that  a  500  ton  ship  can  be  sailed  cheaper 
in  comparison,  than  one  of  300  tons,  and  is  besides,  of  a 
more  eligible  size  for  the  purposes  under  consideration. 
She  could  carry  fully  360  emigrants,  and  still  have  room  to 
stow  all  her  stores  and  provisions,  together  with  300  or  400 
tons  of  cargo,  should  any  occur.  Calculating  then  the  voy- 
age at  an  average  of  six  months,  she  would  perform  two  such 
voyages  in  the  year ;  landing  700  emigrants :  for  which,  if  paid 
at  the  rate  of  8/.  each,  she  would  receive  6,600/. ;  deducting 
from  that  700/.  for  provisions,  the  sum  of  4,900/.  only,  would 
be  left  to  account  of  the  ship,  or  about  408/.  6s.  8d.  a  month. 

Now  the  question  is,  whether  British  ships  can  be  sailed 
at  that  rate  to  a  profit ;  and  if  not,  whether  any  cargo  is 
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likely  to  offer  from  China  to  the  Sandwich  Islands  and 
Panama — or  from  Panama  and  the  Sandwich  Islands  to 
China — which  being  added  to  th^  above-named  sam,  would 
bring  it  to  a^  remunerative  standard:  Some  ship-owners 
estimate  the  expenses  of  sailing  their  vessels  as  high  as  20s, 
per  ton  a  month ;  which  makes  a  500  ton  ship  amount  to 
the  enormous  sum  of  6,000/.  per  annum:  but  this  seems  a 
very  excessive  rate ;  which  by  our  ordinary  calculation,  it 
would  be  difficult  for  other  than  a  ship-owner  to  arrive  at 
Others  calculate  at  lis.  6d. ;  whilst  others  again  reckon  it  at  a 
still  lower  rate  per  ton.  This  is  a  question,  however,  for  the 
shipping  body  to  decide  ;  and  it  is  simply  whether  ships  can 
afford  to  land  Chinese  emigrants  at  Panama  for  8/.  sterling 
each,  or  not.  At  this  rate,  even,  it  would  still  cost  other 
30«.  or  2/.  each,  to  land  them  in  the  West  Indies :  making 
9/.  10s.  (or  10/.)  each  labourer.  It  therefore  would  seem 
that  by  this  course  (uid  Panama)  emigrants  would  cost  from 
30s.  to  40^.  each,  more  than  if  they  went  via  the  Cape  of 
Good  Hope.  This  is  altogether  caused  by  there  being  no 
trade  on  the  line  betwixt  China  and  Panama,  which  would 
afford  cargoes  and  return  cargoes  to  the  vessels  engaged  in 
this  transport  of  emigrants.  Betwixt  the  East  and  West  In- 
dies, however,  this  objection  does  not  exist,  as  I  will  proceed 
immediately  to  show.  But  previous  to  doing  so,  a  few  further 
remarks  on  the  Panama  route  may  not  be  inapplicable. 

In  regard  to  the  long-talked  of  canal  or  railroad,  which 
is  to  connect  the  Atlantic  and  Pacific  Oceans  at  Pana- 
ma :  the  perfect  feasibility  of  constructing  a  canal  for 
ships  across  the  Isthmus,  has,  I  believe,  been  long  com- 
pletely established ;  and  the  causes  that  have  hitherto  ope- 
rated against  its  being  accomplished,  have  been  chiefly  of  a 
political  character,  rather  than  the  difficult  nature  of  the 
country  and  undertaking  generally.  In  the  estimates  which 
have  been  before  the  world,  the  cost  of  labour  has  been 
rated  very  high,  and  even  the  necessary  supply  of  labour 
has  been  by  some  regarded  as  a  serious  obstacle ;  inasmuch 
as  an  adequate  number  of  people  were  deemed  unattainable. 
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But  China  affords  laboarers  of  the  very  best  class,  who  are  to 
be  had  in  any  numbers,  not  only  for  our  colonies,  but  also  for 
the  formation  of  the  much  desired  canal  across  the  Isthmus; 
and  the  numbers  who  would  be  employed  thereon  could  draw 
a  large  portion  of  their  supplies  of  food  from  the  East,  by 
the  yessels  constantly  arriving  with  emigrants  from  China : 
thus,  together,  each  project  might  be  pursued  with  benefit  to 
the  other.  There  certainly  is  no  present  trade  to  induce 
ships  to  sail  between  the  East  and  Panama ;  but  were  atten- 
tion once  directed  to  the  latter  point,  no  doubt  a  traffic  would 
speedily  arise.  The  conveyance  of  emigrants  across  the 
Isthmus,  and  the  construction  of  the  canal,  would  soon  in- 
duce the  establishment  of  numerous  branches  of  com- 
merce. 

Thus  far  have  we  discussed  the  question  in  regard  to  the 
conveyance  of  emigrants  in  English  ships  alone :  we  come 
now  to  consider  the  reduced  cost  at  which  foreign  ships  would 
engage  in  their  transport ;  and  a  few  words  will  suffice  to 
explain  what  is  necessary.  Generally  speaking,  I  believe 
that  foreigners  sail  their  ships  at  little  more  than  half  the 
expense  that  we  do.  And  whilst  we  keep  this  in  mind,  we 
are  by  no  means  to  run  away  with  the  idea  that  no  other 
than  English  vessels  are  good.  Far  from  it.  Let  us  look 
at  the  American,  French,  Dutch,  Spanish,  Austrian,  Portu- 
guese, and  other  vessels,  and  we  find  many  noble  and  excel- 
lent craft  amongst  them ;  especially  the  American  :  they  are 
not  only  efficiently  manned,  but  are  clean,  well-rigged,  and 
well-provisioned  craft ;  which  certainly,  on  an  average,  make 
passages  much  quicker  than  ours. 

The  conveyance  of  emigrants  from  China  being  open  to 
foreign,  as  well  as  British  vessels,  the  agent  or  agents  in 
China  wonld  only  have  to  choose  those  which  are  staunch, 
roomy,  well-found,  and  otherwise  eligible  in  all  points ;  and 
to  see  that  they  strictly  comply  with  the  various  terms  and 
conditions  necessary  to  be  imposed  on  them.  Ships,  of  what- 
ever nation  they  may  be,  should  be  availed  of:  provided,  of 
course,  they  are  in  all  respects  suitable ;  and  every  restric- 
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tion  which  is  vexatious  and  unnecessary  should  be  removed. 
Under  even  e3i:isting  circumstances,  no  objections  can  be 
made  to  the  employment  of  foreign  vessels,  in  conveying 
Chinese  emigrants  from  China  to  Panama :  as  these  are  both 
foreign  countries;  and  certainly  none  should  be  tolerated 
were  it  even  otherwise. 

Were  foreign  vessels  allowed  for  this  especial  purpose, 
there  can  exist  no  doubt  that  emigrants  could  be  landed  at 
Panama  for  less  than  6/.  each  ;  which  would  admit  of  their 
ultimately  reaching  their  destination  in  the  West  Indies,  at 
a  cost  of  8/.  each  emigrant. 

Once  landed  at  Panama,  the  emigrants  start  on  foot,  ac- 
companied by  guides,  across  the  Isthmus ;  each  person  car- 
rying a  provision-bag,  weighing,  say  20  lbs.  containing  rice, 
salt  fish,  and  spices,  to  support  him  on  the  way,  and  last 
him  during  his  passage  to  Jamaica  (for  instance).  Crossing 
the  Isthmus  on  foot,  unencumbered  (except  by  the  trifling 
weight  of  the  provision-bag)  wouH  occupy,  at  the  very  out- 
side, five  days ;  and  allowing  other  ten  days  to  redch  Jamaica, 
we  have  a  total  of  fifteen  days :  for  which  time  the  abore 
weight  of  provision  would  be  ample.  Vessels  generally  make 
the  run  from  Cha^res  to  Jamaica  in  from  five  to  ten  days ; 
and  were  tljis  route  adopted,  many  vessels  from  Santa  Mar- 
tha, Carthagena,  and  other  places,  would  touch  at  Chagres 
on  their  way  to  Jamaica,  on  purpose  to  take  up  emigrants. 
Besides  these,  many  others  would  ofier^  induced  by  the  rate 
of  passage-money,  and  the  very  few  days  occupied  in  the  ran. 
The  arrangements  necessary  for  emigrants  crossing  the  Isth- 
mus are  very  simple  indeed,  and  the  road  quite  practicable. 

The  route,  vid  the  Cape  of  Good  Hope,  is  that  which 
hitherto  has  been  deemed  the  most  eligible,  and  may  pro- 
bably be  that  finally  determined  oti.  I  will  therefore  briefly 
allude  to  a  few  circumstances  bearing  on  that  particular  course. 

We  may  calculate  the  passage  from  Amoy,  via  the  Straits 
of  Sdnda  and  the  Cape,  at  an  average  of  120  days ;  or,  if 
unusually  long,  135  days.  But  ships  pursuing  this  course 
would  be  a|)le  to  avail  themselves  of  advantages  which  that 
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bj  Panama  does  not  at  present  afford.  These  consist  in  the 
c5argoes  which  they  could  obtain  for  the  West  Indies,  in 
addition  to  the  emigrants  they  may  be  allowed  to  carry. 

There  are,  no  doubt,  a  great  number  of  articles  produced 
in  China,  which  would  form  very  desirable'  and  lucrative 
shipments  to  the  West  Indies,  were  the  direct  communica- 
tion once  fairly  opened;  but  altogether  apart  from  these, 
we  know  that  rice  in  very  great  abundance  can  be  obtained 
at  Lomhock,  Sourabaya,  Samarang,  &c.  &c.,  of  excellent 
quality,  at  about  3L  lOs.  to  4/.  per  ton,  which  shipped  to 
the  West  Indies,  would  pay  a  fair  freight,  and  leave  a  hand- 
some profit  besides,  when  sold.  Thus,  a  ship  of  600  tons 
could  take  in  300  emigrants  at  Amoy,  run  down  to  Lom- 
bock,  fill  up  with  400  tons  of  rice,  and  -then  bear  away  for 
the  Cape ;  and  this  she  could  do  without  going  out  of  her 
course  (materially),  or  losing,  perhaps,  more  than  two  or 
three  days  thereby.  American  ships  would  very  probably 
also,  in  many  cases,  be  glad  to  take  in  one  or  two  hundred 
such  emigrants,  in  addition  to  their  cargo,  and  land  them  in 
the  West  Indies,  on  their  passage  to  America.  In  short, 
every  facility  should  be  given  to  so  important  an  undertake 
ing ;  and  every  gopd  vessel  be  considered  eligible. 

I  have  been  somewhat  minute  in  stating  these  matters,  as 
I  am  very  anxious  that  they  should  be  correetly  understood : 
hat  there  is  still  a  vast  deal  of  detail  unmentioned,  which, 
indeed,  I  could  not  properly  introduce  in  this  work.* 

However,  before  I  quit  this  subject,  I  would  draw  atten- 
tion to  one  circumstance,  of  no  small  importance  to  our 
West  Indian  colonies ;  which  is,  that  the  Chinese,  though 
particularly  partial  to  rice  as  food,  are  by  no  means  so 
wedded  to  it  as  the  natives  of  India :  on  the  contrary,  a 
Chinaman  Mrill  eat  anything  and  everything  eatable.  In  the 
Straits  Settlements  CUnese  are  always  found  to  cultivate  yams, 
cocoas,  plantains,  bananas,  sweet  potatoes,  &c.,  in  great 
abundance,  and  to  live  very  much  on  them;  so  that  no 

*  A  pamphlet  on  this  subject  wiU  shortly  appear,  in  which  the  author  will 
ffn  fm  mBittlttl  MiUa  oa  CfaineM  emisnitloD. 


108  CHINB8B  CONTRACT  WORK. 

reasonable  doubt  can  exist  that  in  Jamaica  or  other  parts  of 
the  West  Indies,  the  Chinese  labourers  introduced  would,  in 
the  course  of  a  short  time,  in  a  great  measure  abandon  the 
constant  use  of  rice,  and  support  themselves  on  the  ground- 
provisions  produced  from  their  own  lands.  Perhaps  the 
importance  of  this  does  not  strike  the  mind  at  first  sight ; 
but,  if  it  be  remembered  that  each  man  will  eat  at  least  one* 
pound  weight  of  rice  a  day,  costing  certainly,  in  Jamaica, 
three-halfpence,  it  will  not  be  difficult  to  discover  that 
100,000  persons  eating  rice  will  consume,  in  a  year,  up- 
wards of  225,000/.  worth  of  rice :  which  money  must  be 
taken  from  the  island,  to  be  paid  away  to  the  rice-growing 
countries ;  whereas,  if  these  emigrants  will,  as  I  imagine, 
content  themselves  with  such  provisions  as  the  island  itself 
produces,  the  country  will  be  saved  that  annual  sum,  and, 
consequently,  be  much  benefited. 

Having  now  given  a  sufficiently  plain  exposition  of  my 
plans  for  the  supply  of  labour  to  our  West  India  colonies,  I 
may  with  propriety  proceed  to  notice  the  cultivation  of 
estates  by  means  of  '^  the  hoe :"  always  premising  that  the 
"  plough,"  from  the  nature  of  the  land,  cannot  be  used. 
This  takes  me  back  to  the  point  (page  76)  from  whence  I 
digressed  ;  and  to  which  I  must  beg  to  refer  the  reader. 

In  parts  of  the  country,  which  are  stony  and  rocky,  or 
very  steep,  it  often  occurs  that  the  land  is  of  a  very  choice 
description,  and  that  an  abundant  water-power  is  available 
for  moving  machinery;  both  which  are  considered  by  the 
planter,  as  of  sufficient  importance  to  outweigh  the 
laborious  work  which  such  kind  of  land  entails  :  hence  we 
see  many  estates  so  situated  still  in  cultivation.  Inde- 
pendent  of  the  extra  amount  of  labour  to  wield  the  hoe,  we 
find  that  carting  canes,  manuring  lands,  depredations  by 
rats,  and  other  disadvantages  have  to  be  contended  with, 
which  are  very  expensive  and  troublesome :  but  the  islands 
being  well  supplied  with  Chinese  labourers,  I  will  suppose 
that  these  estates  can  be  cultivated  with  success. 

*  A  CluDamaD,  when  laborioualy  trnployed,  wUl  eat  9  llw.  of  rice  a  day  eaillj. 
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The  system  to  be  pursaed^  then,  is  to  cultivate  them  by 
"contract;**  which  may  be  of  two  kinds :  viz., by  the  acre,  or 
by  the  cwts.  of  sugar  produced  by  the  land.  By  the  former, 
the  Chinese  contractors  engage  (if  uncultivated  land)  to 
dear  off  all  brushwood,  grass,  &&,  burning  the  same ;  to  dig 
the  land,'  plant  out  canes,  and  in  every  way  attend  on  them 
until  they  come  to  maturity ;  then  cut,  tie  them  up  in  bun- 
dles, and  lay  them  on  the  road  or  pathside,  for  the  carts  or 
mules  to  take  to  the  mill ;  at  a  certain  sum  per  acre :  quite 
independent  of  what  the  produce  may  amount  to.  Whilst, 
by  the  latter,  and  in  my  opinion  the  best  possible  system, 
they  receive  payment  according  to  the  quantity  of  sugar 
yielded ;  no  matter  what  the  quantity  of  land  may  be.  Thus 
one  or  two  smart  enterprising  Chinamen  will  offer  to  take 
on  contract,  say  fifty  acres  of  land,  to  establish  in  canes, 
attend  to,  and  when  ripe,  cut,  tie  up,  and  lay  on  the  road- 
side for  conveyance  to  the  mill. 

To  carry  out  this,  the  Chinamen  will  engage,  perhaps, 
forty*  Chinese  labourers,  and  settle  them  on  the  land 
selected — ^in  one  house — ^looking  to  his  employer,  for  a  few 
dollars  in  advance  to  buy  basins,  saucers,  chop-sticks,  pails, 
a  couple  of  large  iron  boilers,  lamps,  and  other  necessaries ; 
also,  for  food  for  one  month's  consumption,  and  imple- 
ments, as  hoes,  &c.,  so  as  to  establish  their  ''  congsee"  or 
company.  All  this  arranged,  the  men  are  set  to  work,  and 
managed  by  the  two  contracting  Chinamen :  but  the  planter 
must  have  their  names  called  over  twice  a  day,  to  see  how 
many  are  actually  on  work.  At  the  end  of  the  month,  all  the 
days  are  added  up,  then  divided  by  twenty-six,  to  give  the 
average  number  per  diem,  and  these  are  paid  for  so  much 
for  the  month  according  to  the  rate  agreed  on.  For  instance, 
wages  are,  we  will  say,  five  dollars  a  month,  day  labour ; 
then  I  agree  to  give  my  contractors  three  dollars  for  every 
twenty-six  days*  labour  performed  on  the  estate ;  and  they 
distribute  it  to  their  labourers  according  as  they  may  have 

*  When  the  land  it  all  planted  out,  and  the  canes  banked,  the  contractor! 
«hrayi  reduce  their  gang :  sometimes  one-half! 
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worke4.  I  bare  nothing  to  do  with  this  part  of  the  business : 
I  reckon  twenty-six  days'  work  to  one  month,  and  advance 
to  the  contractors  three  dollars  for  that  period,  or  amount 
of  labour ;  leaving  them  to  arrange  their  own  acusoonts  with 
their  countrymen,  in  their  own  fashion.    There  is  never  aij 
difficulty  in  this;  for  they  are,  as  a  people,  perhaps  the 
most   minutely    correct  in   accounts,   of  all  others.     In 
this  case  th^  contractors  feed  their  men,  and  keep  an  exact 
account  of  every  article  supplied  them,  and  also  of  the  work 
they  do  each  day ;  so  that  immediately  the  planter  pays  the 
advance,  the  contractors  call  together  their  men,  and  appor- 
tion it  out  as  it  may  be  due.    Thus  the  planter  is  relieved  of 
a  vast  amount  of  trouble  and  anxiety,  for  the  contractors 
keep  a  sharp  look  out  after  their  men;  and  these,  again, 
all  combine  to  carry  out  the  contract,  and  very  vigilantly 
guard  and  protect  their  cane-pieces  from  harm  or  depre- 
dations whilst  growing ;  and  when  cut,  one  (or  more)  of  the 
*'  congsee "  stays  in  the  mill-yard  and  boiling-house,  to 
watch  the  canes  until  they  are  crushed,  the  juice  boiled,  and 
the  sugar  ready  for  measuring.    This  takes  place,  from  the 
coolers,  when  it  is  going  to  be  potted ;  and  is  accomplished 
by  having  a  wooden  box,  which  has  been  proved  to  hold  (by 
weight)  a  certain  quantity,  into  which  the  new  sugar  is  first 
thrown,  then  carried  off  by  the  potters.    The  careful  China- 
man stands  by,  lending  a  willing  hand,  but  marking  down 
every  cwt.  as  it  is  measured  and  called  off;  and  when  the 
whole  produce  of  their  fifty  acres  of  land  is  worked  off,  the 
number  of  cwts.  of  new  sugar  made  is  calculated  at  the 
sum  originally  agreed  on,  and  the  gross  total  amount  is  then 
subject  to  the  deduction  of  the  various  sums  of  money  ad- 
vanced by  the  planter  to  the  "  congsee,"  from  time  to  time ; 
aAer  which  the  balance,  whatever  it  may  be,  is  paid  over  to 
the  contractors,  and  that  account  is  thereby  settled.    But, 
although  the  planter  has  settled  his  accounts  with  the  con- 
tractors, they  have  still  their  accounts  to  arrange  and  settle 
amongst  themselves,  according  to  the  secret  understanding 
always  existing  between  them.    During  aU  this  time,  of 
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course,  the  young  rattoons  are  being  cared  for,  and  dressed, 
by  the  same  contractors;  under,  very  probably,  a  new 
agreement:  and  so  the  employers  and  contractors  go  on, 
each,  by  attending  to  their  own  interests,  securing  the  in- 
terests of  the  other.  The  Chinaman,  on  the  one  hand, 
knowing  that  he  cannot  be  cheated,  but  that  he  will  be  sure 
to  be  paid  for  erery  pound  of  sugar  made  from  his  canes ; 
wh'dst  the  planter,  on  the  other  hand,  knows  that  his 
property  is  sedulously  watched  and  protected  by  many  an 
anxious  eye ;  and  that,  come  what  may,  he  only  pays  for  the 
quantity  of  sugar  actually  made :  so  that  1  cwt.  of  svigar  in 
the  ** cooler"  costing  him  a  certain  amount,  will«  when 
cured  and  dried,  stand  him  in  a  sum  which  he  has  satis- 
fied himself  will  either  pay  a  profit  or  exhibit  a  loss* 

He  can  make  his  calculation  beforehand  with  a  Tery 
near  approach  to  correctness.  The  responsibilities  of  the 
estates  are  divided  amongst  many  :  he  does  not  stand  alone, 
the  sole,  hoping,  dreading,  anxious  one ;  but  he  has  on  every 
hand  those  who  share  his  hopes  and  fears,  and  whose  vigi- 
lance and  untiring  energies  are  devoted  to  ensure  a  happy 
result.  Thus  far  advantageous  is  Chinese  contract  work; 
and  if  the  planter  will  only  keep  a  firm  hand  with  theno,  and 
he  kind  and  reasonable,  he  will  always  find  his  work  progress 
in  a  pleasant  manner. 

Firmness  is  one  of  the  most  essential  qualities,  in  dealing 
with  Chinese:  but  this  should  not  degenerate  into  obsti- 
nacy. Kindness,  affability,  punctuality,  and  forbearance, 
are  also  necessary ;  but  firmness  must  never  for  a  moment 
he  lost  sight  of.  A  planter  must  be  on  his  guard  in  this 
respect ;  and  a  short  time  will  suffice  to  satisfy  the  China- 
nian  that  his  employer  is  not  to  be  overreached  or  trifled 
with. 

Whenever  a  Chinaman  takes  land  to  cultivate  by  contract 
(per  cwt.  sn^gar),  the  planter  must  allow  him  to  pursue  his 
own  methods :  only  seeing  that  he  does  not  commit  any 
serioQs  and  palpable  errors ;  and  he  must  also  refirain  from 
interfering  with  the  common  labourers,  giving  his  orders  to 
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the  ^^  contractor/'  alone.  If  he  has  any  faults  to  find,  and 
scolding  to  bestow,  he  should  always  be  careful  to  do  so  out  of 
hearing  of  the  common  labourers ;  so  that  the  position  and  au- 
thority of  the  contractors  may  not  be  lessened  in  the  eyes  of 
their  men«  As  far  as  regards  the  mere  cultivation  details,  both 
the  planter  and  Chinese  understand  them  tolerably  well.  It 
is  evident  that  many  of  the  rules  laid  down  as  necessaiy  to 
be  followed  on  estates  using  the  plough,  also  apply  on 
estates  using  the  hoe ;  therefore  I  need  not  repeat  them :  but 
I  would  observe  that  the  sugar-cane  is  the  same  plant  in  both 
cases,  and  consequently  requires  the  same  mode  of  treatment. 
On  many  mountain  estates,  however,  the  cane-trash  cannot  be 
used  for  manure,  for  many  reasons ;  therefore,  only  that  por- 
tion not  required  for  fuel,  and  other  matter,  can  be  used 
for  manuring  the  fields.  Other  differences  occur,  of  which 
the  planter  is  well  aware ;  and  to  whom  it  must  be  left  to 
make  those  modifications  shown  by  local  experience  to  be 
best  adapted  to  the  nature  of  the  particular  locality. 


Previous  to  dismissing  the  subject  of  the  cultivation  of  the 
sugar-cane  in  the  West  Indies  by  Chinese  emigrants,  I 
find  that  a  few  brief  remarks  are  necessary  in  regard  to  the 
climate  of  the  West  Indies,  and  its  effect  on  the  Chinese 
constitution.  I  have  heard  many  (who  know  nothing  of  the 
matter)  declare,  that  Chinese  emigrants  would  speedily  fall  a 
prey  to  the  yellow  fever  in  the  West  Indies,  and  allege  this 
as  the  only  existing  reason  against  their  employment  in  those 
colonies.  Now,  from  my  own  positive  experience,  and  careful 
observation,  I  do  not  hesitate  to  say,  that  I  do  not  participate 
in  this  fear :  indeed,  I  think  that,  with  the  exception  of  the 
negro's,  no  human  constitution  can  so  well  withstand  the 
effects  of  the  West  India  climate  as  the  Chinese. 

The  ''  frightful  mortality"  amongst  the  European  troops 
and  emigrants  in  the  West  Indies,  which  has  sojappalled  the 
English  reader,  has  many  explanatory  circumstances  con- 
nected with  it,  in  the  first  place ;  and  secondly,  no  reflecting 
mind  can,  for  an  instant,  compare  the  Chinese  with  the 
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European  congtitution :  it  would  be  tbe  very  excess  of  ab* 
sardi^  to  do  so.  As  well  might  we  suppose  that  European 
labourers  could  supply  the  place  of  the  hundreds  of  thou- 
nnds  of  Chinese  who  are  working  in  the  fields  and  swamps 
of  Bormah,  Siam,  Quedah,  Penang,  Province  Wellesley, 
Malaeea,  Singapore,  Jara,  Borneo,  Manilla,  and  other 
countries ;  where  they  are  to  be  seen  at  all  times,  from  day- 
light until  night,  toiling  at  the  most  laborious  occupations, 
under  the  heat  of  the  most  scorching  sun ;  and  generally 
in  the  midst  of  mud  and  stagnant  water. 

Hare  none  of  these  countries  malignant  fevers,  dysente- 
ries, and  other  deadly  diseases  equal  to,  or  surpassing  those 
of  the  West  Indies  ?  Could  European  labourers  abide  a 
week's  work  in  such  countries?  Certainly  not!  And  I  am 
confident  that  the  Chinese  would  find  the  West  India 
Islands  as  healthy  and  agreeable  as  they  could  desire.  I  have  « 
often  thought,  whilst  looking  at  a  Chinaman  working  in 
his  grounds  in  the  Straits,*  how  much  I  should  like  to  see 
half  a  dozen  picked  negroes  working  beside  the  same  num- 
ber of  Chinese,  with  the  Chinese  chankol  (hoe),  for  one  full 
day ;  with  the  thermometer  at  90^  in  the  coolest  house ;  and 
I  have  as  frequently  turned  away  quite  convinced  in  my 
own  mind  that  no  negro  could  stand  it  out  one  whole  day : 
tbe  weight  of  the  chankol  alone  would  break  his  heart, 
whilst  "  John  Chinaman"  works  away  like  a  piece  of 
machinery,  apparently  without  effort  and  without  fatigue. 
This  is  no  light  comparison;  and  I  am  satisfied  it  is  a  correct 
one:  as  the  West  India  planter  will  find  in  time  to  come.  I 
do  not  think  it  necessary  to  add  further  on  the  question  of 
the  constitutional  ability  of  the  Chinese  to  withstand  the 
climate :  a  few  individual  exceptions  may  certainly  occur ; 
bat  no  doubt  exists  in  my  mind  as  to  their  being  admirably 
adapted  to  the  climate,  and  the  climate  to  them. 

The  system  of  cultivation  pursued  in  Demerara  next  falls 

*  It  miut  be  noticed  that  a  Cbinaman,  working  in  his  own  grounds,  or  by 
contract,  is  quite  a  different  man  to  what  be  is  when  working  by  the  day,  for 
mere  wages. 

I 
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under  notice,  as  being  distinct  from  that  osoal  in  the 
iBlandSy  end  may  be  considered  as  altogether  peculiar  to 
that  colony. 

The  grand  consideration  i»  the  construction  of  canals  or 
drains,  and  the  means  to  be  employed  in  raising  and  dis- 
charging the  superfluous  water  oyer  the  bunds  or  emlMuik- 
ments,  which  are  obliged  to  be  made  to  keep  oat  the 
tidal  inundations.  These  three  may  be  considered  the 
essentials  to  the  very  existence  of  a  Demenura  estate: 
namely,  the  strong  and  expensive  embankments,  the  canals 
and  cbrains,  and  the  machinery  to  raise  and  discharge 
the  water  over  the  banks.  The  mode  of  cultivation  also 
is  influenced  by  the  nature  of  the  country*  The  estates  are 
all  facing  the  sea,  from  which  they  are  protected  by  strong 
embankments,  having  expensively«constructed  sluicea  to  let 
off  the  water  that  has  accumulated  on  the  estate;  but  as  the 
land  lies  so  low  that  it  is  impossible  to  use  them,  exc^  at 
ebb  tides,  the  planters  are  obliged  to  have  recoujve  to 
numerous  mechanical  contrivances  to  secvre  a  complete 
drainage.  Thus,  steam-engines,  windmills,  mules  and  oxen, 
are  all  to  be  seen  actively  at  work,  giving  effect  to  the 
various  draining  machines,  which  have  been  imported,  at 
great  expense,  from  England.  Messrs^  Bljrth  and  Co.,  the 
engineers  of  Limehouse,  have  sent  out  several  very  excel- 
lendy  contrived  machines  for  this  purpose^  drawings  of 
which  I  have  seen ;  and  I  have  been  iniformed  that  those  pro- 
prietors who  have  been  enterprising  enough  to  procure  these, 
and  similarly  ingenious  machines,  h^ve  found  that  their  estates 
not  only  return  them  an  increase  of  produce  sufficiently 
large  to  repay  the  cost  and  every  attendant  expense,  but  an 
amount  over  and  above,  to  be  applied  to  the  exigendes  of 
the  property.  We  all  know  the  improvement  in  the  quality 
of  sugar  that  has  resulted  fit>m  the  introduction  of  the 
vacuum  pan  and  improved  methods  of  evaporation,  &c. 
but  few  allow  the  full  importance  due  to  the  improved  sys- 
tem of  drainage,  as  now  practised  on  Demerara  estates.  la 
former  days,  the  sugar  from  this  colony  was  of  the  most 
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dark  aad  inferior  description,  but  recently  the  use  of  the 
Yacaum  pan,  and  the  better  drainage  of  the  cane  lands, 
hhTet  together,  completely  altered  its  quality  and  raised  its 
Tslqe  to  a  high  standard. 

Tba  dnunage  of  the  land  being  of  such  importanee,  the 
estates  are  found  intersected  with  numerous  drains  and 
canals  ranning  both  parallel  and  at  right  angles ;  so  thiU 
the  sqgar-caoes,  when  cut,  are  conveyed  to  the  mill  in  punts, 
which  traverse  the  canals  and  drains  in  all  directions.  The 
planters  are  also  said  to  have  hit  on  a  plan  of  ploughing 
their  land  by  the  aid  of  a  steam*engine,  which  is  at  once 
simple  and  effective.  The  estates  are  usually  about  four 
hundred  or  five  hundred  yards  in  breadth,  and  from  three  to 
five  miles  in  length,  with  a  canal  running  up  the  centre,  and 
a  smaller  canai  or  drain  running  parallel  with  it,  on  either 
side  of  the  estate ;  the  engine  is  then  fitted  into  a  boat, 
which  traverses  the  centre  canal  and  gives  motion  to  the 
plough  by  means  of  an  endless  chain  or  rope,  attached 
to  a  whe^l  placed  in  another  boat,  which  last  takes  up 
a  position  in  one  of  the  parallel  drains  or  canals,  so  that  the 
plough  is  drawn  backwards  and  forwards  between  the  two 
canals^ 

Am  the  plough  arrives  at  the  extremity  of  the  field,  the 
two  boats  move  on  the  required  distance;  then  the  motion  of 
the  engine  is  reversed  and  the  plough  returns:  so  that  by  this 
simple  arrangement,  the  ploughing  of  an  estate  is  accom- 
plished most  expeditiously. 

The  Demerara  planters  deserve  a  very  great  deal  of 
commendation  for  what  they  have  already  adventured  in 
this ;  but  it  is  a  thousand  pities,  that  whilst  they  are  about 
it,  they  do  not  carry  out  the  principle  to  the  extent  to  which 
it  is  capable.  An  engine  which  is  placed  in  a  boat  for 
ploughing  and  preparing  land,  cleaning  canes  and  other 
work  of  similar  character,  can  also  (by  a  very  simple  con- 
trivance) be  made  to  bring  out  canes  firom  the  cane  pieces  to 
the  boats  in  the  centre  canal;  also  to  clean  the  different 
canals  and  drains,  work  the  draining  machine,  saw  boards 

I  2 
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for  the  use  of  the  estate,  and,  indeed,  perform  a  multitude 
of  services. 

But  is  it  on  a  Demerara  estate  alone  that  a  *' locomotive 
steam  engine'*  can  be  thus  useful  ?  Does  it  necessarily  re- 
quire a  Ipw,  marshy  estate,  where  canab  can  be  availed  of? 
Cannot  such  an  engine  be  most  serviceably  employed  on 
any  tolerably  level  estate,  having  roads,  and  which  is  not  too 
rocky  ?  There  certainly  is  no  earthly  reason  why  a  locomo- 
tive-auxiliary-engine should  not  be  used ;  on  the  contrary, 
every  possible  argument  is  in  favour  of  it. 

I  have  purposely  abstained  from  mentioning  this  most 
valuable  and  desirable  assistant  before,  for  to  the  Demerara 
planter  decidedly  belongs  the  credit  of  having  commenced 
its  use  (although  but  partially) ;  and  I  therefore  allowed  the 
subject  to  remain  unnoticed,  until  entering  upon  the  Deme- 
rara system  of  plantership. 

I  was  first  led  to  the  investigation  of  this  subject,  from 
seeing  the  great  difficulty  of  ploughing  the  low  swampy  lands 
in  Province  Wellesley ;  where  after  a  couple  of  days'  rain, 
the  plough  bufialoes  very  often  could  not  move  a  step  with- 
out sinking  np  to  their  bellies  into  the  soil ;  so  that  it  was 
absolutely  necessary,  to  allow  a  few  days'  sun  to  harden  the 
land  again,  before  they  could  return  to  work.  Now  such  a 
delay  as  this,  could  not  but  be  distressing ;  and  it  made  me 
revolve  in  my  mind  the  possibility  of  working  the  plough 
to  advantage  by  steam.  Thus  was  I  led  on,  until  the  fall 
advantages  to  be  derived  from  the  possession  and  employ- 
ment of  a  locomotive  auxiliary  steam-engine  became  quite 
apparent  to  my  mind. 

There  are  a  very  great  number  of  estates  in  Jamaica,  and 
the  other  West  India  Islands,  on  which  such  an  auxiliary 
can  be  used  to  very  great  advantage ;  in  Bengal,  and  in 
the  Straits  settlements,  every  estate  should  have  one :  and  no 
doubt  ¥dll,  by-and-by.  What  the  planter  would  desire  to 
avail  himself  of,  is  the  great  power,  unwearying  labour,  and 
nice  precision  of  the  steam-engine :  in  the  performance  of 
such  work  as  he  would  require  of  it,  he  would  not  wish  for 
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speed ;  eitber  when  stationary  or  when  moving  about  the 
estate.  However,  this  will  be  more  intelligible  after  I  have 
enumerated  the  chief  labours  which  the  auxiliary  engines  may 
be  expected  ix)  perform.    These  comprise : — 

1.  Ploughing  cane  lands  in  every  way. 

2.  Harrowing  and  hmnghering^  until  well  pulverized. 

3.  Ploughing  trenches,  six  feet  apart,  for  cane-tops. 

4.  Cleaning,  moulding,  and  first-banking  young  canes. 

5.  Bringing  out  canes  from  the  field,  to  carts  or  waggons 
in  the  road. 

6.  Drawing  cane  carts  or  waggons  to  the  mill,  and  return- 
ing with  green  trash. 

7.  Distributing  the  green  trash  throughout  a  recently  cut 
field. 

8.  Levelling  banks  and  covering  up  cane  trash,  &c.  &c. 

9.  Bringing  manure  carts  to  the  fields,  and  distributing 
the  same. 

10.  Bringing  sand  (if  required)  to  the  fields,  and  distribut- 
ing the  same. 

11.  Sanding  the  roads  and  rolling  them,  whenever  re-' 
quired. 

12.  Pumping  water  for  irrigation,  when  necessary. 

13.  Draining  land,  whenever  required. 

14.  Drawing  carts  with  produce  to  the  wharf,  and  return- 
ing with  coals,  &c. 

15.  Sawing  up  timber  into  boards,  and  planing  the  same. 
Besides  many  minor  performances  from  time  to  time 

arising. 

I  am  well  aware  that  this  enumeration  is  quite  enough 
to  make  an  old  jog-trot  planter  go  crazy  with  genuine 
indignation  and  surprise ;  but  plain  sober  truths  are  not 
to  be  denied :  they  will  not  only  gain  a  hearing,  but  even- 
tually will  triumph  over  everything.  However,  a  few 
explanations  may  serve  to  render  somewhat  more  clear,  that 
ivhich  I  have  but  simply  stated. 

It  is  quite  evident,  that  if  an  engine  can  be  fitted  up 
in  a  boat,  and  floated  off  from  one  end  of  a  property  to 
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another,  it  can  also  be  made  on  a  carriage  fitted  wttfi 
wheels,  so  as  to  convey  itself  along  the  roads  to  any 
part  of  an  estate ;  not  being  required  to  raoe  along  the 
roads,  but  merely  to  move  along  slowly.  Arrived  at  the 
field,  which  (we  '11  say)  is  to  be  ploughed,  it  flivt  drops  its 
^^ assistant"  (if  I  may  So  call  the  carriage  which  supports 
the  wheel  or  '*  drum,"  over  which  the  endless  band  or  chain 
works)  in  the  road,  at  the  point  where  the  ploughing  is 
to  commence,  then  runs  round  to  the  opposite  point,  in 
the  other  road  parallel  to  it,  and  takes  up  its  own  posi- 
tion ;  having  the  field  between  them.  The  engine  and  its 
" assistant^*  being  now  placed  directly  opposite  each  other, 
the  ploughman  and  engineer  adjust  the  endless  band*chain 
or  rope,  over  the  drum  wheels,  placing  the  supports  or  braces 
of  each,  firmly  against  the  ground ;  they  then  lift  the  plough 
from  off  the  engine  and  place  it  in  its  required  position  in  the 
field,  attach  it  to  the  endless  chain,  and  finally  throw  the 
carriage  wheels  out  of  ^'  gearing^  and  the  shaft  of  the  drum  into 
'*  gearing."  The  ploughman  then  proceeds  with  his  plough 
to  the  opposite  side  of  the  field,  the  implement  being  drawn  by 
the  endless  chain ;  the  engineer  thereon  reverses  the  motion  of 
the  engine,  without  altering  the  position  of  the  drum,  if  the 
plough  be  required  to  return  in  the  same  furrow,  as  intrenching 
for  cane  holes;  but  in  close  ploughing,  the  drum  wheels  of  both 
engine  and  its  assistant,  are  moved  on  their  shafts  the  desired 
distance  (by  means  of  cogs  or  teeth,  or  a  screw,  if  preferred) ; 
and  the  engine  being  started,  the  plough  (single  or  double* 
furrow)  returns  to  the  other  end  of  the  field.  When  the 
drum  wheels  have  travelled  the  full  extent  of  their  shafts, 
the  engine  and  assistant  are  moved  on,  just  their  own  length, 
and  the  ploughing  continues  as  before ;  and  so  on  tmtil  the 
field  is  fiinished.t 

In  preparing  land;  in  cleaning,  moulding,  and  bank- 
ing canes;  in  bringing  out  canes  from  the  field  to  the 

*  With  Bteam-power,  a  double-furrow-ploiigh  oonld  always  be  used,  in  mode- 
rately light  land :  and  would  petform  donble  the  work  of  a  uogle  plough. 

t  In  ittch  work  as  this,  the  engine  should  haye  a  good  oovering  to  pro- 
tect it. 
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road ;  in  distribotiiig  green  tra«h,  manure,  &c.  to  the  field ; 
and  in  levelling  banks  and  corering  np  cane  traab,  the  en- 
gine and  its  assistant  would  oceupy  the  same  relatire  po- 
sitions :  only  the  work  would  of  connse  vary  to  suit  the  par- 
ticular operation  desired.  For  instance,  in  bringing  canes 
from  out  ct  the  field  to  the  carts  in  the  road :  the  endless 
band  has,  in  tiiis  case,  bundles  of  canes  hooked  on  to  it  by 
a  peeoHar  and  very  simple  arrangement ;  and  as  it  travels 
slowly  onward,  carries  the  bundles  to  the  engine ;  on  arriving 
near  which,  they  are  successively  struck  off,  and  fall  on 
another  small  ^  traxkUer  band,''  which  carries  them  on  to  the 
waggons  immediately  behind  the  engine. 

Thus,  firom  the  time  the  endless  band  is  set  in  motion, 
until  the  wagons  afe  loaded,  there  is  no  stoppage ;  but  the 
band  travels  slowly  onward — thp  cane  tyers  Utching  on  their 
bundles  as  they  get  them  ready— ^o  that  the  delivery  is 
constant.    When  the  waggons  are  all  loaded  with  cane,  the 
engineer  stops  the  machinery,  disengages  the  hand,  throws 
the  drum  shaft  out  of  gearing,  and  the  engine  wheels  into 
gearing ;  then  attaches  the  engine  to  the  waggons  and  pro- 
ceeds with  them  to  the  mill-house,  where  they  discharge  their 
canes^  and  return  laden  with  green  trash  to  the  field.    Ar- 
rived at  its  original  position,  the  engine  again  receives  the 
endless  band,  by  means  of  which  the  green  trash  is  sent 
throughout  the  field ;  wherein  men  and  boys  are  stationed,  at 
regnliur  distances,  to  strike  off  the  bundles  in  rotation.    Im« 
mediately  the  waggons  are  emptied,  the  men  hurry  back  to 
their  cane-tying,  leaving  the  boys  to  distribute  the  trash 
along  the  trenches;  the  engine  and  assistant  then  move  on  a 
few  paces  to  a  fresh  position,  and  recommence  the  operation 
of  bringing  out  canes  and  loading  the  waggons.    In  this 
manner  the  endless  band  moves  on  over  the  whole  field, 
bringing  out  the  canes,  and  returning  the  green  trash  as  it 
proceeds.    To  expedite  the  work,  and  render  it  more  easy, 
it  would  be  desirable  to  have  a  number  of  cane  ties  or  bands, 
(which  are  nothing  more  than  pieces  of  half-inch  rope  about 
three  feet  long,  and  tarred,  with  iron  hooks  or  rings  at  each 
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end)  for  tying  the  small  bundles  of  canes  (tied  with  eane 
leaves)  together  into  large  bundles,  for  transmission  by  the 
endless  band  to  the  waggons.  Some  of  the  same  kind,  but 
longer,  would  be  very  useful  for  tying  up  the  cane  trash,  as 
it  comes  from  the  mill;  so  that  the  waggons  might  take  it  in 
bundles  to  the  field,  and  pass  it  along  at  once  without  trouble 
or  detention.  Sand,  and  manure  of  all  kinds  also,  could  thus 
be  more  cheaply  brought  and  distributed  orer  the  land  than 
by  any  other  method. 

It  must  be  observed  that,  in  carting  canes  to  the  mill,  or 
manure,  &c.  &e.  to  the  fields,  the  state  of  the  roads  must  be 
bad  indeed,  to  offer  an  objection  to  the  use  of  the  en^ne  as  a 
moving  power ;  for  it  having  broad  wheels,  and  going  at  a 
slow  pace,  the  roads  would  not  be  cut  «p  into  ruts,  neither 
would  the  machinery  of  th^  engine  be  injured  by  jolting 
about  In  fact,  no  carts  or  oxen  would  require  to  traverse 
the  roads  of  the  estate ;  consequently,  whatever  ruta  were 
made,  would  be  by  the  engine  and  its  waggons  alone :  but 
with  such  a  powerful  and  active  labourer  (as  this  loco- 
motive at  command),  what  could  possibly  excuse  bad 
roads?  They  could  be  hoed,  sanded,  and  rolled  at  any  time 
by  the  power  of  the  engine  itself,  when  not  more  particularly 
engaged ;  and,  consequently,  should  be  kept  in  the  best  pos- 
sible order.  The  public  roads  which  the  engine  would  have 
to  traverse  in  conveying  produce  to  the  whajf,  may  in  some 
cases  be  far  from  good,  but,  as  before  said,  the  pace  need  not 
be  a  fast  one :  on  the  contrary,  it  may  be  quite  slow,  so  as 
not  to  jolt  the  machinery  too  much.  In  a  great  number 
of  instances,  the  estate  may  be  situated  on  the  banks  of  a 
river,  or  may  have  a  communication  by  a  creek;  in  which 
case  there  would  exist  no  necessity  for  the  produce  being 
sent  off  the  property  in  carts  or  waggons.  Again,  there 
are  many  estates  so  situated  with  regard  to  the  shipping 
port,  that  a  steam-engine  could  not  be  used  for  sending 
down  the  produce,  or  bringing  back  supplies  of  coal,  &c« 
Nevertheless,  I  think  that  eight  estates  out  of  ten, 
on  which  the  plough  can  be  altogether  used,  will  be  found 


THE  LOCOMOTIVS  AUXILIARY  BKGINE.  121 

to  be  80  situated  that  the  locomotive  engine  can  be  em- 
ployed in  such  work  :  but  even  if  a  few  cattle  were  obliged 
to  be  kept  for  this  purpose,  it  would  not  be  of  much  con- 
sequence. 

In  draining  land,  as  in  Demerara,  the  engine  would  always 
be  useful ;  for  after  being  engaged  in  a  yariety  of  tasks  during 
the  day»  as  night  advances,  it  could  be  floated  off  to  the 
draining  machine,  and  made  to  work  that  during  the  night; 
returning  in  the  morning,  once  more,  to  its  daily  task. 

In  irrigating  lands,  as  in  India,  it  could  be  made  of  great 
utility,  by  raising  water,  whenever  not  otherwise  employed ; 
and  also  during  the  night,  if  any  large  tanks  are  on  the 
property,  these  being  filled  during  the  night  could  be 
drawn  off  during  the  following  day  for  irrigating ;  or  irri- 
gation could  take  place  during  every  moonlight  night :  as 
lands  are  even  ploughed,  very  often,  in  India,  during  the 
night,  in  the  months  of  April,  May,  and  June. 

Sawing  and  planing  up  boards  for  the  use  of  the  estate, 
is  certainly  not  amongst  the  least  useful  of  its  labours, 
especially  where  timber  can  be  procured  in  quantities,  as  in 
India,  the  Straits  Settlements,  and  some  parts  of  the  West 
Indies ;  although  such  work  involves  the  purchase  of  a  circular 
saw  (which  is  cheap  and  sufficiently  efficient)  and  a  planing 
machine,  (American  patent  is  the  best),  which  is  also  simple 
and  cheap.  Having  said  so  much  in  favour  of  the  employ- 
ment of  a  **  locomotive  auxiliary  steam-engine,*'  it  only 
remains  to  add,  that  the  requisite  power  I  conceive  to  be 
from  six  to  ten  horse,  and  the  cost  from  250L  to  500/.  for 
one  of  the  best  description. 

The  idea  of  a  locomotive  engine  of  the  character  described, 
occurred  (as  I  said  before)  to  me  in  the  course  of  my  opera- 
tions as  a  planter;  and  the  necessity  for  such  a  valuable 
substitute  for  cattle  power,  forced  itself  on  my  mind,  long 
before  I  heard  that  such  a  suggestion  had  been  thrown  out 
by  a  person  of  the  name  of  "Whitty."  I  have  since,  how- 
ever, understood  that  that  gentleman,  once  proposed  some- 
thing of  the  kind :  but  if  my  memory  serves  me  right,  his 
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plan  also  embraced  the  cmshing  of  the  cane»  by  the  same 
^Qgine;  which,  b»  a  locomotire,  was  to  be  used  in  ploughing 
landsi  in  carting  home  canes,  and  in  all  other  work.  How- 
ever, I  heard  no  detail  whatever  of  his  plans,  but  menij 
the  very  slightest  mention  of  his  having  suggested  such  a 
thing;  all  the  details  that  I  have  given,  are  therefore 
purely  my  own  conceptions^  which,  after  considerable  study, 
I  have  carefully  arranged  even  to  the  most  minute  parti- 
culars. 

In  returning  from  this  long  digression,  to  the  Demerara 
system  of  plantership,  I  would  wish  to  observe,  in  respect  to 
the  non-practice  of  trashing  and  the  manner  in  which  the 
cane  is  allowed  to  run  along  the  ground,  that,  to  these  two 
errors  is  attributable  in  a  great  measure  the  very  poor 
quality  of  their  cane-juice.''^  The  first  is  certainly  a  very 
great  error,  and  the  second  is  no  less  so;  and  these  are  the 
more  open  to  censure,  inasmuch  as  they  can  be  remedied  at 
a  cost,  that  will  be  abundantiy  repaid  in  the  increased 
quantity  and  superior  quality  of  the  sugar  yielded  by  the 
canes. 

The  trashing  required,  is  a  very  simple  operation  and  not 
an  expensive  one^  whilst  the  benefit  derived  from  it  has 
been  already  fully  shewn.  Why,  then,  should  the  Demerara 
planter  defer  using  such  an  obvious  means  of  enhancing 
the  richness  of  his  cane-juice?  In  regard  to  the  cane 
falling  over  and  running  along  the  ground,  the  remedy 
certainly  is  more  expensive  ;  but  by  the  aid  of  the  plough, 
and  the  engine  in  the  boat,  the  difilculty  is  readily  over- 
come ;  for  the  canes  can  be  banked  up  as  they  grow,  once, 
twice,  and  thrice,  until  the  banks  have  attained  a  sufficient 
height;  when  the  canes  (being  well  supported  at  the  roots) 
will  no  longer  fall  over :  or  at  least  very  partially.  It  may 
happen  that  after  the  last  banking,  a  few  labourers  may  be 
required  to  dress  up  the  banks  neatly  and  firmly;  which 
they  can  do  very  expeditiously  with  their  hoes  or  spades. 

*  My  iDfonnation  on  tiiese  points  rests  altogether  on  the  testimoay  of  othen : 
I  shall  be  conoemed  and  disappointed  to  find  that  I  have  becax  nuflmfonned. 
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Whatever  expense  ii  incurred  in  these  operations,  cannot  be 
placed  in  comparison  with  the  advantages  gained :  bnt  to 
render  this  system  still  more  beneficial,  the  canes  shonld  be 
planted  in  rows  at  least  six  feet  apart,  and  the  land  shonld  be 
thoroughly  drained ;  by  attending  to  all  which,  fields  that 
now  yield  cane  joice  averaging  only  from  six  to  seven 
degrees,  by  the  saccharometer,  wonld  then  farnish  juice 
indicating  from  eight  to  eleven  degrees :  which,  in  a  crop, 
would  make  an  enormous  difference  in  favour  of  an 
estate. 

An  enterprising  French  gentleman,  in  the  Straits,  tried 
on  one  or  two  of  his  fields,  (low,  marshy  ground)  the 
Demerara  plan  of  non-trashing  and  non«banking ;  and  had 
in  consequence  the  canes  falling  over  and  running  along  the 
ground  to  extreme  lengths.  At  fifteen  months  old,  when 
he  cut  them,  their  juice  only  averaged  five  degrees  by  the 
saccharometer:  this  effectually  disgusted  him  with  the 
Demerara  plan ;  so  that  he  afterwards  allowed  his  Chinese 
to  pursue  their  old  course  of  banking  and  trashing,  as 
practised  on  the  other  fields  of  his  estate. 

If  the  scheme  of  Chinese  immigration  be  carried  out  as  I 
have  suggested,  the  Chinese  will  speedily  exhibit  the  good 
effects  of  their  system  on  the  Demerara  estates ;  and  I  think,  of 
all  others,  their  mode  of  culture  is  the  best  adapted  to  that 
colony.  Some  Chinese  emigrants,  if  I  mistake  not,  were 
once  imported  into  Trinidad  from  Singapore  or  Pinang,  and 
according  to  all  accounts,  they  did  not  answer  so  well  as  was 
anticipated ;  in  the  Mauritius  also,  the  same  disappointment, 
I  believe,  was  experienced.  But  during  my  residence  in 
Penang  and  Singapore,  I  was  repeatedly  told  that  the  very 
sweepings  of  the  Straits  had  been  shipped  to  those  colonies: 
vagabonds  so  notorious  in  Singapore,  Penang,  and  Malacca, 
(not  to  speak  of  the  Dutch  settlements)  that  the  chance  of 
shipping  them  off  to  a  distant  country,  was  hailed  as  the 
most  fortunate  occurrence  by  the  inhabitants  of  those 
settlements;  whilst  the  rogues  themselves  were  glad  to 
emigrate :  first,  in  the  hope  of  reaping  a  rich  harvest  in  the 


124    CHINBSB  JAIIi-BIRM  IN  TRINIDAD  AND  KAinumTS. 

coaniryto  which  they  were  going;  and  secondly,  because 
their  multiplied  offences  in  the  Straits,  had  rendered  those 
settlements  too  hot  for  them.  Thos  the  planters  of 
Trinidad  and  the  Mauritius,  instead  of  obtaining  a  mnnber 
of  honest,  sober,  and  industrious  labourers,  had  let  loose  on 
them  a  band  of  yilhdns  and  "jail-birds." 

I  was  once  talking  to  a  gentleman  owning  large  property 
in  the  Straits,  of  Chinese  emigration  to  the  West  Indies, 
when  he  said, — ^  Well,  if  they  want  any  more  Chinese  emi- 
grants, I  hope  they  will  send  here  again  for  them  ;  fer  the 
last  time,  we  made  a  complete  clearance  of  all  the  rogues  and 
vagabonds  in  the  place :  but  now,  from  the  Dutch  sending 
their  Chinese  conricts  to  Singapore,  and  other  reasons,  thieyes 
and  gang-robbers  are  accumulating  very  fast  in  the  Straits; 
so  that  a  few  shipments  again  to  Trinidad,  the  Mauritius,  or 
Jamaica,  would  be  just  the  very  thing  for  us.  We  would 
manage  to  ship  them  off  quick  enough." 

After  this,  I  should  be  much  surprised  had  the  planters  of 
those  colonies  been  pleased  with  such  emigrants :  indeed,  it 
is  to  be  expected  ^that  the  impression  caused  by  snch  a 
wholesale  importation  of  scamps  must  be  very  unfayourable  to 
the  Chinese  character ;  and  no  doubt  the  recollection  of  their 
misdeeds  must  be  both  yivid  and  exceedingly  disagreeable. 
Still,  it  is  but  just  to  make  every  allowance  for  the  diffe- 
rence which  must  exist  betwixt  bad  men  and  good  men,  of 
whatever  nation  or  class  they  may  be ;  and  although  there 
undoubtedly  might  have  been  amongst  them,  some  few,  who 
when  shipped  were  good  men,  fresh  fi^m  China ;  yet,  as 
the  majority  were  bad,  .the  contamination  necessarily  spread. 


As  the  Straits  Settlements  are  but  of  very  recent  standing  bb 
sugar-growing  colonies,  and  as  very  little  is  generally  known 
of  them,  I  will  state  a  few  circumstances  relative  to  tlie 
tenure  of  land  and  other  matters,  which  may  be  interesdng* 
In  Province  Wellesley  the  planters  purchase  their  land  direct 
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from  the  East  India  Company,  at  the  rate  of  five  rnpees 
(about  ten  shillings)  an  acre ;  which  then  becomes  freehold 
property.  In  Malacca  the  lands  are  either  granted  at  a  low 
quit-rent,  or  leased  at  one  rupee  (two  shillings)  an  acre  per 
annum.  In  Singapore  no  fixed  arrangement  has  yet  been 
arrived  at ;  bnt,  in  the  meantime,  a  certain  yearly  rent  is 
levied  on  aU  land  occupied  by  Europeans,  at  least 

As  to  the  Chinese  cultivators  in  the  coun^,  they  seem  to 
do  much  as  they  please;  cultivating  land  as  long  as  no 
rent  is  demanded  from  them,  but  abandoning  it  immediately 
it  is ;  and  betaking  themselves  to  another  patch  of  new  land, 
to  go  over  the  same  trick  wjien  called  on  for  rent.  There 
is  only  one  sugar  estate  in  the  island  of  Penang  itself;  but 
on  the  opposite  shore  of  Province  Wellesley,  there  were,  in 
May  last,  thirteen  estates  (and  two  projected)  belonging  to 
Europeans,  and  upwards  of  1000  acres  in  canes  belonging  to 
diSSerent  Chinese. 

Some  of  these  estates  have  as  much  as  600  acres  each,  in 
cane ;  they  are  cultivated  by  Chinese  on  the  contract  system, 
and  have  all  excellent  steam-engines,  improved  evaporators, 
concentrators  (one  has  a  vacuum  pan),  and  copper  stills. 
In  Malacca,  there  are  no  sugar  estates  yet  established  by 
Europeans ;  although  large  tracts  of  land  have  recently  been 
granted  for  that  purpose  by  the  local  government  (subject  to 
the  approval  of  the  Bengal  Government)  to  a  French  and  a 
Hanoverian  gentleman,  who  are  to  have  the  land  free  of 
rent  for  five  years,  and  afterwards  at  sixpence  an  acre,  as 
long  as  the  British  retain  possession  of  Malacca. 

In  Singapore,  there  are  two  estate^;  one  having  200  and 
the  other  300  acres,  planted  out  in  canes :  the  former  having 
a  steam-engine,  and  the  latter  an  undershot  water-wheel. 
On  the  whole,  then,  there  are  sixteen  working  estates  (and 
four  others  being  established)  in  the  Straits  Settlements,  be- 
sides abundance  of  waste  land  admirably  adapted  for  sugar 
estates,  both  in  MaUcca"*^  and  Singapore ;  awaiting  the  selec- 
tion of  the  capitalist  and  planter. 

*  An  the  elig1X>le  cane  lands  in  Penaog  and  Proyince  Wellesl^  aie  already 
oeeapled. 
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The  lands  whereon  the  sugarnsane  is  colttTated  in  Pro- 
Tince  Wellesley,  lie  low,  and  are,  until  well  drained,  very 
marshy  and  swampy.  Hence  the  necessity  of  making  drains 
and  canals ;  the  labour  and  expense  of  which  are,  under  the 
contract  system,  pretty  equally  divided  between  the  phuiter 
and  his  Chinese  contractors,  as  wiU  be  seen. 

When  a  planter  purchases  a  piece  of  land,  he  gels  a  kind 
of  rude  plan  of  it  from  the  official  in  the  landroffice;  uiter 
which  he  goes  round  the  boundaries  with  oompaas,  chain, 
and  rod  (erecting,  where  necessary,  blocks  of  granite  as 
boundary-marks),  and  measures  the  whole ;  making  a  map 
or  plan  of  bis  own,  to  senre  hip  until  the  Goremment  Sur- 
veyor can  be  sent  to  make  a  correct  survey. 

Chinese  then  flock  in,  offering  to  cultivate  mrtMiu  portions 
of  the  land,  according  to  the  established  rates ;  which  results 
in  contracts  being  entered  into,  of  generally  from  twenfy^five 
to  fifty  orlongs*  to  each  congsee.f  The  following  oontiraet 
will  serve  to  give  a  good  general  idea  of  most  contracts»  at 
this  moment  existing  in  Province  Welksley  t-^ 

We,  Leong  Appong  and  lim  AUowee,  Chinese  sugar- 
cane cultivators,  do  hereby  agree  and  contract  with  Mr. 
James  Smith,  of  Hope  Estate,  Province  Wellesley,  as 
follows,  viz. : — 

That  we  will  take  fifty  orlongs  of  waste  land  on  Hope 
Estate,  when  measured  out  for  us,  and  will  cut,  clear, 
and  bum,  all  jungle  now  growing  thereon, j;  digging  up 
all  grasses,  roots,  and  stumps,  and  thoroughly  burn- 
ing the  same. 
That  we  will  dig  the  said  land  with  the  hoe  (as  is  usual), 
and  plant  it  out  with  canes,  in  rows,  at  regnhir  dis- 
tances of  six  feet  asunder;  supply  the  sraie,  when 
required ;  and,  in  short,  mould,  clesa^  bank,  trash, 

*  An  orlong  ii  about  240  feet  square,  or  about  one  and  a  third  acre, 
t  Congiee  dgnlfiei  a  firm,  a  company,  a  partnership :  it  is  osnaDy  pro~ 
noanced  Koongsee. 
t  JSoi  beary  toee  or  forest  Jungle,  of  coune. 
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and  in  every  respect  take  care  of  the  said  canes  until 
thejr  arriye  at  maturity ;  then  cut  the  same  (when 
ordered),  tie  them  up  in  convenient  bundles,  and  lay 
them  on  the  roadside,  or  put  them  into  the  canal- 
boats,  for  conveyance  to  the  milL 

That  we  will  dig  all  drains  and  cross-drains,  required  on 
our  said  fifty  orlongs  of  land,  throwing  up  the  earth  on 
one  side  (if  so  ordered),  to  form  roads ;  and  will  keep 
these  drains  clean. 

That  we  will  employ,  and  forthwith  place  on  the  above 
work,  fifty  able-bodied  Chinese  labourers,  keeping 
the  full  number  constantly  employed  until  the  whole 
fifty  orlongs  of  land  are  planted  out  in  canes,  and  the 
plants  have  received  their  second  banking,*  when  we 
shall  be  at  liberty  to  discharge  twenty-five  men, 
keeping  the  remaining  twenty-five  of  their  number 
still  employed  on  the  estate* 

That  we  will  receive  and  obey  all  orders  given  to  ns  by 
Mr.  James  Smith  or  his  representative,  in  regard  to 
the  execution  of  this  engagement. 

That  to  enable  us  to  carry  out  this  our  agreement,  Mr. 
James  Smith  shall  advance  to  us  the  sum  of  two 
hundred  and  fifty  dollars  (S  260),  with  which  we  will 
purchase  hoes  and  other  necessary  implements,  build 
a  good  and  substantial  house  for  our  labourers,  and 
lay  in  a  stock  of  provisions,  furniture,  cooking  uten- 
sils, kc.  &c. 

That  Mr.  Smith  shall  advance  us,  monthly,  four  dollarsf 
for  each  man,  working  full  thirty  days ;  to  ascertain 
which,  the  estate's  native  assistant  shall  call  over  the 
names  of  all  our  men,  at  work,  both  morning  and 
afternoon. 

That  when  the  canes  produced  on  our  said  land  are 
manufactured,  the  new  sugar  in  the  cooler  shall  be 

*  ^  Banking"  iUgmOes  to  gi? e  tbe  oane  plants  a  bank,  by  baaping  earth  round 
them  to  support  tbe  roots,  and  keep  the  plants  from  fiUluig  over. 

t  The  advance  monthly  is  now  only  three  dollars  each  man  for  thirty  full 
days. 
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weighed  in  oar  presence^  and  for  each  picul  of  such 
new  sugar  yielded  by  them,  Mr.  James  Smith  shall 
pay  us  one  dollar  and  a  quarter  {$  \W  after  deduct- 
ing the  aboye-mentioned  adyances,  together  with  all 
others,  that  we  may  receiye  from  him. 
That  all  the  accounts  shall  be  made  up  and  finally 
adjusted  within  one  month  aftier  our  canes  are  manu- 
factured. 
I,  James  Smith,  do  approye  of,  and  agree  to,  the  aboye 
contract,  and  hereby  bind  myself  to  carry  out  my  part  of 
the  agreement,  and  make  the  necessary  adyances;  on  the 
understanding  that  the  aboye  conditions  are  well  and  truly 

performed. 

(Signed)        James  Smith. 

(Signed)        Lbomg  Appono. 

(Signed)        Lim  Allowbb. 

Province  fVettesley,  January^  A.  JD.  184 — . 

(Signed)      j  ^. 

(Signed)      /  Witnesses. 

Immediately  the  contracts  are  made,  the  planter  lines  off 
his  different  roads  and  drains,  and  contracts  for  the  digging 
of  the  main  drains  or  canals,  at  the  rate,  generally,  of  ten 
cubic  feet  for  one  cent.*  of  a  dollar;  which  is  the  price  I  have 
myself  paid  repeatedly. 

All  the  lesser  drains  and  cross  drains  appertaining  to  the 
different  allotments,  are  dug  by  the  contracting  cultivators 
themselves;  and  lead  directly  into  the  main  drains  or  canals, 
which  carry  off  the  water.  In  forming  roads,  therefore,  the 
planter  incurs  very  little  cost;  as  the  contracting  cultivators 
usually  dig  a  small  drain  (of  about  four  feet  wide)  on  each 
side  of  the  space  marked  out  for  a  road,  throwing  the  earth 
into  that  space,  where  it  remains  until  it  has  become  dry. 
Thus  far  the  cultivators  assist,  but  now  the  planter  has  to 
lay  out  the  earth,  carefully  and  evenly,  to  form  his  road 
(which  he  does  by  contract);  and  afterwards  a  little  sand, 

*  About  equal  to  a  hidfpeiiny. 
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jadicioosly  applied,  serves  to  render  it  sufficiently  4rm  and 
hard  for  ordinary  purposes. 

Wlien  the  contract  cultivators  have  land  ready  for  plant- 
ing, they  look  to  their  employer  to  supply  them  with  cane- 
tops;  which  he  is  thereon  obliged  to  purchase  in  the  neigh- 
bourhood, at  an  average  price  of  about  one  dollar  a  thousand, 
deliverable  on  the  estate.  These  are,  of  course,  choice  or 
picked  tops,  which  will  rarely  fail,  if  planted  carefully.  The 
Cbinese  are  very  fond  of  planting  two  tops  together,  using 
in  this  manner  from  seven  to  eight  thousand  cane  tops  to 
each  orlong  of  land  ;  whereas,  with  choice  tops  (in  good 
land)  planted  in  lines  six  feet*  apart,  four  thousand  are  quite 
sufficient :  id  est^  allowing  only  one  top  instead  of  two.  I 
am,  howeyer,  inclined  to  calculate  five  dollars  as  a  fair 
average  sam  per  orlong  for  plant  tops ;  and  this  cost  has  to 
be  borne  by  the  planter  himself.  In  the  course  of  a  short 
time,  cane  tops  for  planting  will  be  much  more  cheap  :  as 
hitherto  there  have  been  numerous  purchasers,  in  the  planters 
settling  new  estates. 

Sluice  gates  are  provided  and  fixed  in  their  appropriate 
places,  and  their  working  is  consigned  to  the  care  of  ap- 
pointed persons.  Very  frequently  the  contract  cultivators 
nearest  the  spot  undertake  this  charge. 

Beyond  these  enumerated  items,  a  planter  has  no  further 
expense,  as  far  as  the  cultivation  is  concerned  ;  and  the  only 
trouble  necessary  is,  in  seeing  that  the  several  contractoi's 
maintain  at  work  the  requisite  number  of  labourers,  and  that 
they  perform  their  contracts  in  a  proper  manner.  For  the 
latter  purpose,  occasional  personal  inspection,  aided  by  the 
constant  attention  of  a  native  assistant,  is  quite  sufficient ; 
and  the  planter  has  therefore  abundant  time  on  his  hands  to 
attend  to  the  erection  of  his  manufactory,  and  the  manu- 
facture of  his  crop  when  ripe. 

In  this  manner  estates  are  cleared  and  brought  into 
cultivation  in  the  most  regular,  systematic,  and  satisfactory 

*  In  PioTliice  WeUesley  cane  rows  are  often  seven  and  e?cn  eight  feet  apart, 
bat  only  in  rich  forest  land  newly  cleared. 
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manner  possible ;  and  where  the  nature  of  the  land  permits, 
the  cane  pieces  are  laid  out  in  squares  of  equal  sizes,  being 
divided  by  roads  and  drains,  running  parallel  to,  and  at 
right  angles  with  each  other.  The  ''works"  are  alwajs 
situated  in  a  carefully  selected  spot,  as  central  as  possible; 
haying  regard  to  other  important  requirements,  such  as 
water  carriage,  fresh  water,  fire  wood,  salubrity,  &c.  &c. 

The  settlements  of  Province  Wellesley,  Malacca,  and 
Singapore,  are  peculiarly  favoured  in  respect  to  these  latter 
advantages;  to  which  may  be  added  a  very  fair  fertility  of 
soil,  and  a  cheap  and  abundant  supply  of  food  of  all  kinds. 

Under  so  many  favourable  circumstances,  it  may  readily 
be  conjectured  that  sugar  can  be  produced  very  cheaply; 
which  indeed  is  the  case :  but  it  has  not  yet  been  ascertained 
what  the  planter  (of  these  settlements)  can  really  afford  to 
supply  it  at.  To  explain  this,  it  is  necessary  to  obsemre  that 
the  cane  is  cultivated  altogether  by  hand  labour :  the  hoe 
{chankol)  is  the  prevailing  implement ;  the  plough  has  as  yet 
been  only  used  in  partial  experiments. 

As  an  exception  to  this,  I  must  particularise  the  estate 
of  an  enterprising  American  gentleman,  in  Singapore, 
whereon  the  plough  has  been  certainly  very  much  used. 
With  this  exception,  my  assertion  strictly  applies ;  and,  as 
may  be  supposed,  the  employment  of  human  labour  is 
consequently  a  direct  and  heavy  tax  on  the  produce  of  an 
estate.  The  planters  undoubtedly  have  it  in  their  power  to 
change  the  system.;  although  I  am  well  aware  the  Chinese 
would  at  first  oppose  it  strenuously :  but  this  is  a  difficulty 
of  very  slight  importance,  and  only  requires  firmness  and 
perseverance  to  overcome  it  entirely.  Hitherto  every  ex- 
cuse may  be  allowed,  inasmuch  as  three-fourths  of  the 
estates  at  present  under  cultivation,  are  but  newly  established ; 
and  consequently,  but  partially  freed  from  the  roots  and 
stumps  which  cumber  the  soil,  and  render  ploughing 
difficult,  and  in  many  cases  impossible.  But  wherever  the 
land  has  been  under  cane  culture  one  or  two  years,  these 
impediments  (in  nine  cases  out  of  t^n)  no  longer  exist ;  and 
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theOy  a  planter  not  insisting  on  the  use  of  the  plough,  may 
Tery  justly  be  taxed  with  exceeding  folly  and  weakness. 

As  will  be  noticed,  the  contracts  current  in  the  Province 
Wellesley,  expressly  stipulate  for  the  entire  remoral  and 
destruction  of  all  roots  and  stumps  of  trees  and  bushes ; 
and  wherever  the  planter  keeps  a  strict  eye  on  his  con- 
tractors, this  stipulation  is  faithfully  performed:  so  that 
after  the  first  crop  is  taken  off,  the  plough  and  other  agri- 
cultural instruments  may  safely  be  used. 

Hundreds  of  active  young  elephants  can  be  procured  in 
the  Straits  at  fipom  60  to  100  dollars  each;  admirably 
suited  for  estates'  work,  of  various  kinds,  but  more  especially 
for  ploughing.  One  of  these  animals  will  close  plough  a 
full  acre  of  land  during  the  day,  with  the  greatest  ease  to 
himself;  and  only  requires  to  be  attended  by  his  keeper  in 
addition  to  the  ploughman.  To  perform  similar  work  {id, 
nt  chankoling  an  acre  of  land)  requires  at  least  fifty  Chinese 
labourers — which  is  a  fact  admitting  of  no  deniaL  Is  it  not 
evident,  therefore,  that  we  cannot  hope  for  a  knowledge  of 
the  lowest  price  at  which  sugar  can  be  produced  in  these 
settlements,  until  the  plough  is  brought  into  general  opera- 
tion ?  Any  one  visiting  Singapore,  may  see  a  small  ele- 
phant named  "  Rajah,"  working  daily  on  the  estate  of  J. 
Balestier,  Esq.  (the  American  Consul);  and  although  the 
animal  is  only  five  years  and  a  half  old,  he  will  plough  his 
acre  of  land  a  day  with  all  ease :  I  have  repeatedly  walked 
up  and  down  the  furrow  with  him,  and  been  delighted  with 
his  performance.  One  man  holds  the  plough,  and  another 
(the  keeper)  walks  beside  the  animal,  and  directs  him  in  his 
duty.  The  docile  little  creature  obeys  every  word  that  is 
said  to  him,  and  (although,  no  doubt,  sorely  tempted) 
will  plough  all  day  between  the  cane  rows,  without  pluck- 
ing a  single  cane.  I  am  positive,  that  a  less  number  than 
fifty  Chinese  labourers  could  not  dig  up  the  same  quantity  of 
land  that  I  have  repeatedly  seen  this  little  elephant  plough  in 
a  day.  But  independent  of  elephants,  buffaloes  and  cattle 
abound  in  the  Straits,  costing  not  more  than  10  dollars  each 

k2 
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on  an  ayerage.    These  animals,  if  properly  fed  and  tended, 
are  excellent  for  ploughing  and  other  estates'  purposes. 

Bat  above  all  other  power,  a  small  auxiliary  locomo- 
tive engine  is  that  ii^hich  is  best  suited  to  the  wants  of  the 
planter  in  these  settlements.  With  it,  be  could  plongli 
up  his  lands,  pulverise  the  soil,  and  in  short  perform  all 
the  descriptions  of  work  specified  at  page  117;  except  con- 
veying produce  to  the  shipping  port :  which  indeed  is  not 
required,  as  water  carriage  is  so  complete,  and  so  much 
more  advantageous.  An  engine  of  this  kind,  is  pre- 
eminently  adapted  to  estates  circumstanced  as  are  those  of 
Province  Wellesley,  Malacca  and  Singapore:  in  consequence 
of  the  vast  supply  of  hard-wood  for  fuel ;  the  low,  marehy 
nature  of  the  lands,  whereon  canes  are  usually  cultivated ; 
the  liability  to  loss  by  death  of  elephants,  bufialoes,  ajid 
bullocks ;  not  to  mention  the  immense  economy  of  labour, 
&c.  &c.,  in  every  department.  I  cannot  therefore  suffi- 
ciently recommend  this  locomotive  to  the  attention  of  the 
Straits'  planter.  But  apart  from  the  particular  motive 
power  to  be  applied  to  the  plough,  and  other  agricultural 
implements^  let  us  merely  instance  an  estate  in  these  settle- 
ments, having  all  its  cleared  lands  cultivated  by  the  several 
mechanical  contrivances,  now  available,  instead  of  by  the 
inefficient  and  expensive  hoe ;  and  the  following  are  a  few 
of  the  facts,  which,  we  will  find,  present  themselves. 

At  the  present  moment,  the  established  wages  of  a  Chinese 
labourer  is  three  dollars  a  month  throughout  the  three  settle- 
ments. In  Singapore,  on  the  estate  of  Dr.  Montgomerie, 
the  contracts  with  Chinese  are  very  similar  in  all  respects  to 
that  shown  at  pages  123,  124 ;  but  with  this  most  material 
difference :  viz.,  that  the  contractors  are  only  allowed  an  ad- 
vance of  TWO  DOLLARS  a  mouth  for  each  labourer  actually 
working,  instead  oi  four  dollars^  which  has  been  the  prevail- 
ing rate  of  advance  in  Province  Wellesley  until  very  lately. 
♦iJS^ow,  with  the  wages  of  labourers  (such  as  the  powerful,  en- 
during, and  intelligent  Chinese),  at  three  dollars  a  month, 
sugar  can  be  produced  very  cheaply ;  even  though  the  cnlti- 
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vation  be  carried  on  by  means  of  the  hoe  and  manual  labour 
alone.  Bat  if  we  apply  this  cheap  labour  in  connection  with 
improved  machinery  in  the  atltivatum^  and  scientific  appa- 
ratus in  the  manufetcture  of  the  sugar  cane,  how  much  more 
cheaply  can  sugar  be  produced !  According  to  present  prac- 
tice, a  Chinese  contractor,  engaging  to  cultivate  land  that 
has  already  produced  canes,  employs  on  fifty  orlongs  (about 
sixty-seven  acres)  twenty-five  to  thirty  labourers,  constantly ; 
and  usually  agrees  to  receive  one  dollar  for  each  picul  of 
granulated  sugar  produced  by  such  land  whilst  in  his  hands, 
as  a  full  and  final  payment.  But  were  this  contractor  to 
employ  a  couple  of  young  and  active  elephants,  or  ten  good 
bufiMoes  (costing  respectively,  say — the  former  150  dollars 
the  latter  100  dollars),  he  would  require,  if  elephants,  four 
men;  but  if  buffaloes,  eight  men,  to  work  them.  This 
would  therefore  enable  him  to  cultivate  fifty  orlongs  (sixty- 
seven  acres),  with  fourteen  men  and  two  elephants ;  keeping 
two  ploughs  (or  other  implements)  constantly  at  work,  if 
required,  and  ten  men.  Whenever  the  elephants  were  not 
working,  three  of  their  men  could  be  in  the  field  assisting 
the  others,  and  the  remaining  one  man  would  remain  to 
attend  to  the  feeding  of  the  animals.  Thus,  ten  men  would 
always  be  available  for  planting,  thrashing,  and  other  pur- 
poses ;  and  occasionally  thirteen.  In  this  manner,  although 
a  contractor  paid  his  labourers  an  average  rate  of  four 
dollars  each  a  month,  during  fifteen  months  he  would  only 
expend  on  this  score  840  dollars;  add  to  which,  food  for 
elephants,  200  dollars,  establishment  of  congsee,  60  dollars, 
fair  profit  to  contractor,  on  50  orlongs  cultivated,  say,  at  six 
dollars  an  orlong=300  dollars:  and  we  find  the  total  ex- 
pense of  the  cultivation  and  cutting  of  the  canes  to  amount 
to  1300  dollars,  or  twenty-six  dollars  an  orlong.  From  this 
land,  we  may  fairly  estimate  forty  piculs  of  undrained  sugar 
per  orlong,  or  2000  piculs  from  the  fifty  orlongs ;  and  if 
paid  for  at  the  rate  of  sixty-five  cents  of  a  dollar,  amounts, 
as  nearly  as  possible,  to  the  1300  dollars:  which  has  been 
shown  to  afford  a  handsome  profit  to  the  contractor. 
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It  k  safe  to  ealenlate  the  difference  betvreen  dry^  markets 
able  sugar,  and  the  undnuned  sagar  aUuded  to,  at  (me-Hurd; 
although  in  Province  WeUesley,  where  the  planters  haye 
excellent  ^mMMpanOan**  and  concentrate  their  syrup  on  the 
*^ Um  tumperoimrt^^  prineiple,  the  drainage  of  molasses,  and 
loss  in  drying,  do  not  amount  to  so  much.    Assuming,  how- 
eyer,  cme4hxrd^  we  find  that  2000  picols,  undrained,  yields 
1334  piculs  of  dry^  marketable  sugar ;  which  will  not  lose 
an  ounce  weight  on  the  voyage  to  England.    This,  then, 
costs  the  planter  about  one  dollar  a  picul  (four  shillings  and 
fburpence),  or  three  shillings  and  sevenpence  three  farthings 
per  owt* — ^for  the  mere  cultivation,  not  reckoning  the  mo- 
lasses.   Tins  latter  may  be  calculated  at  one-fifth,  or  400 
piculs;  which,  with  the  feculencies  firom  "boilers"  will  yield 
4000  gallons  of  oyer*proof  spirit,  worth  on  the  property  (at 
the  lowest),  thirty-five  cents  a  gallon — equal  to  1400  dollars. 

It  is  obvious  that  I  have  allowed  a  fiill  time  for  the 
plantingandworkingoff  of  the  crop,  whilst  I  have  made  but 
a  low  average  return  produce;  which  certainly  should  be  much 
higher,  considering  the  ezoellem  preparation  and  working 
up  the  soil  would  receive.  Land  wc^  worked  up  and  with  its 
cane-trash  returned  to  it,  will  yield  two  tons  of  fair  Muscovado 
sugar  per  acre,  even  with  the  machinery  and  boiling  appa- 
ratus now  used  in  the  Straits.  Besides  this,  the  returns  (in 
the  Straits)  should  never  vary ;  as  no  portion  of  the  leaves  or 
trash  of  the  cane  should  ever  be  applied  to  any  other  purpose 
than  that  of  manuring  the  lands,  and  thereby  keeping  up  a 
constant  and  increasing  fertility. 

It  is  not  usual  in  the  Straits  settlements  for  estates  to 
grow  further  than,  1st,  rattoons  on  their  land,  as  it  is  found 
preferable  to  plant  every  second  crop;  consequendj,  in 
cultivating  with  the  hoe  alone,  the  contractor  employs  on 
fifty  orlongs  about  thirty  labourers  at  first,  until  the  whole 
of  the  land  has  been  turned  up,  planted  out,  and  the  plants 
received  their  second  bank :  all  which  will  certainly  occaj^ 
ten  months  or  more.  When  the  canes  are  thus  far  advanced, 
he  will  discharge  five  of  his  men ;  retaining  twenty*five  to 
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continae  the  cultivation  and  cut  in  the  crop.  This  period 
may  be  reckoned  at  eight  months ;  but  very  frequently  it  will 
be  ten:  however,  to  compute  the  whole  time  at  eighteen 
months — 

We  Imw  90  men  10  inonthB,  at  4  dob.  eftch|  a  menth. . .  •  1^800  dolt, 
»      *»*    »      ®        w  »f  >»  !»••••     800    „ 

Establiihment  of  Gongsee,  advanced 100    ,, 

CofttofcaltiTation.    Total 2,100   „ 

2,000  pfcnla  of  raw  sugar  yielded,  at  1  dol.  per  picul. .  • .  2,000   ,, 

Showing  a  Iom  to  the  Contmctor  of . .  • .      100    ,, 

which  leaves  the  contractor  to  make  a  profit,  if  he  can,  out 

of  the  labourers  whom  he  employs.    This  he  can  easily  do, 

as  he  feeds  them  all,  and  gives  them  a  balance  in  money ;  by 

which  arrangement  the  singular  management  of  the  Chinese 

is  brought  to  bear,  and  the  contractor  thereby  not  only 

obtains  his  own  food  and  that  of  his  writer,  free,  but  also 

contrives  to  pocket  a  few  dollars.    Few  indeed  they  may  be ; 

and  in  this  case,  a  deficiency  of  one  hundred  dollars  would 

go  nigh  to  absorb  the  whole :  but  still  his  speculative  and 

enterprising  spirit  would  lead  him  on,  as  long  as  there 

renuined  a  prospect  of  even  a  very  small  gain. 

I  have  estimated,  in  both  cases,  the  price  of  labour  to  be 
four  dollars  each  man  per  month ;  but  lately,  as  I  have  before 
notieed,  this  rate  has  been  reduced  to  three  dollars  a  month : 
at  which  it  now  is,  and  will,  in  all  probability,  continue. 

This  difference  makes  a  considerable  alteration  in  the 
position  and  profits  of  the  contractors ;  but  I  have  never  yet 
known  an  instance  of  the  planter  getting  them  to  accept  a 
contract  under  one  dollar  *a  picul.  However,  the  planter 
may  arrange  this  matter  with  his  contractors.  It  is  very 
evident  that,  in  contrasting  the  two  modes  of  cultivation,  viz, 
that  by  the  plough,  and  that  by  the  hoe,  the  reduction  in  the 
rate  of  wages  would  influence  both  (very  nearly)  in  propor- 
tion to  the  number  of  labourers  employed  in  each.  A  dif- 
ference would  undoubtedly  be  made  in  the  payment  of  the 
ploughmen  and  the  keepers  of  the  elephants,  of  about  one 
dollar  each  a  month;  so  that  whereas  common  labourers 
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would  receive  but  three  dollars,  these  would  earn  four 
dollars  a  mouth  :  or  perhaps,  in  peculiar  cases,  even  more ; 
which  would  make  them  careful  in  the  performance  of  their 
work,  and  cautious  how  they  lost  such  remunerative  situa- 
tions. Were  buffaloes  to.  be  used  instead  of  elephants, 
there  would  be  an  extra  number  of  men  required  to  work 
them  ;  but  the  difference  would  be  met  in  the  item  "  food," 
(for  which  I  have  allowed  two  hundred  dollars)  required  by 
the  elephants. 

I  consider  elephants  of  small  size  preferable  to  buffaloes, 
on  a  sugar  estate  in  the  Straits ;  and  have  no  doubt  that  one 
will  do  more  work,  and  be  in  every  way  more  serviceable, 
than  five  buffaloes.  In  ploughino^,  the  elephant  applies  his 
weight  to  the  draught  in  a  peculiar  and  extraordinary 
manner ;  maintaining  a  constant  and  very  steady  pull,  instead 
of  that  quick,  jerking  motion  so  frequently  attributed  to  Mm. 
They  are  better  able  to  stand  the  heat  of  the  sun  than  buf- 
faloes; and  I  do  not  think  them  nearly  so  susceptible  of 
disease,  for  with  ordinary  care  they  have  been  known  to 
perform  unabated  service  during  upwards  of  fifty  years.* 

Be  this,  however,  as  it  may,  and  supposing  the  planter  ta 
choose  between  the  locomotive  steam-engine,  the  elephant, 
the  buffalo,  and  the  bullock,  as  his  prejudices  or  his  necessi* 
ties  may  influence  him ;  still,  the  culture  of  the  cane  by 
means  of  the  plough  and  other  implements  mmt  supersede 
that  by  the  hoe. 

Another  point  which  the  Straits  planter  will  do  well  to 
direct  his  most  serious  attention  to,  is  that  of  returning  to 
the  soil  the  green  trash  and  gi^een  and  dry  leaves  of  the 
cane,  instead  of  using  one  portion  as  fuel,  another  as  fodder, 
and  burning  the  other  on  the  field,  as  at  present  practised. 
It  is  well  known  in  the  Straits  that  the  Chinese  prefer  taking 
on  contract  the  cultivation  of  jungle  and  waste  land,  rather 
than  that  which  has  been  cleared  and  already  produced 
canes  some  years.    But  why  is  this,  unless  it  be  that  land, 

'    *  In  Upper  Inj^ia  (amongst  the  natireft)  they  haye  been  known  to  work  eighty 
yeaxB. 
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after  producing  a  crop  of  canes,  is  entirely  stripped :  first, 
by  the  canes  being  sent  to  the  mill,  from  whence  no  part 
returns ;  secondly,  by  the  green  tops  being  remoyed  to  t^e 
cattle-pen,  for  fodder ;  and  lastly,  by  the  dry  trash  or  leares 
remaining  on  the  field  being  burnt  off,  according  to  Chinese 
practice.  This  stripping  for  a  few  crops  (and  no  manure), 
as  a  natural  consequence,  impoverishes  the  soil ;  and  the 
Chinese  contractor  says,  "  Give  me  jungle  land  to  cultivate  : 
I  do  not  like  this  land  ;  it  entails  much  work,  but  affords  no 
profit."  Thereon  the  planter  takes  up  another  patch  of 
jungle  land,  and  abandons  that  which  has  been  cleared  and 
already  cultivated.  Now,  were  the  Straits  Settlements  un- 
provided with  wood  for  fuel,  we  might  adduce  that,  as  a 
reason  for  not  using  steam,  for  the  purposes  of  evaporation 
and  concentration ;  but  the  very  reverse  is  the  case :  wood 
of  the  best  description  is  to  be  had  in  any  quantity ;  thou- 
sands of  the  best  wood-cutters  in  the  world  are  at  hand, 
anxious  to  supply  estates  with  wood,  deliverable  on  the 
properties,  at  the  very  lowest  possible  rate;  a  vast  and 
incredible  quantity  of  excellent  fuel  is  actually  under  the 
planter's  very  nose,  and  yet  he  persists  in  robbing  his  cane 
fields  of  their  natural  and  unequalled  manure,  to  provide 
fuel  to  boil  his  sugar  with !  Nor  is  this  all :  for  we  may 
next  consider  the  actual  cost  of  the  cane-trash  to  the  estate ; 
which  is,  with  very  few  exceptions,  very  high,  in  consequence 
of  the  prevalence  of  showers.  On  some  estates  all  work  is 
often  stopped  for  many  days  together,  because  the  cane  trash 
is  not  dry :  constant  showers  during  the  day  render  it 
nnadvisable  to  risk  the  trash  outside  the  trash  houses ;  con- 
sequently the  dry  trash  on  hand,  is  quickly  used,  and  there 
being  no  longer  any  fuel,  the  mill  is  stopped,  and  the  manu- 
facture suspended. 

In  Province  Wellesley  there  are  certainly  spells  of  dty 
weather,  during  which  this  exceeding  inconvenience  is  not 
felt;  but  at  other  times  I  have  known  long  spells  of  wet 
weather  happening  at  the  very  time  when  the  crop  was 
pressing  hardest  on  the  planter.    Often  from  fifty  to  eighty 
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acres  of  canes  are  fit  to  cut,  and  even  a  portion  spoiling, 
when  rain  sets  in,  (sometimes  heavy  and  sometimes  only  in 
tantalizing  showers)  and  effectoally  prevents  the  eane-trash 
being  dried ;  consequently  the  mill  must  be  stopped,  how- 
ever disastrous  the  delay  may  be.  Sometimes  the  planter 
keeps  a  number  of  men  working  near  the  mill  yard,  on 
purpose  to  house  the  trash  in  case  of  a  sudden  shower:  a 
bright  sun  is  shining,  of  which  he  takes  advantage  to  spread 
out  his  trash :  a  cloud  threatens,  and  in  a  moment  all  hands 
are  called ;  a  few  drops  fall,  and  the  cloud  passes  off:  it  is  a 
false  alarm,  and  the  people  retire  to  their  employments. 
Again  another  cloud,  and  another  gathering,  only  to  disperse 
as  before,  for  the  cloud  has  passed ;  bat  once  again  it  threat- 
ens, a  few  drops  fall,  all  hands  are  called  in  haste ;  they  run 
from  every  point,  but,  alas!  too  late:  every  sugar  boiler, 
every  domestic,  even,  is  pressed  into  service,  but  all  in  vain : 
the  rain  comes  down  in  torrents,  and  in  a  few  moments  the 
trash  is  as  thoroughly  soaked,  as  if  it  had  been  steeped  in  a 
pond.  As  a  few  days'  sun  are  required  to  repair  this  mis- 
chief, the  mill  stops,  the  cane  cutters  are  put  to  other  work, 
the  manufacture  is  suspended,  and  injury  in  many  respects 
is  done  to  the  estate.  In  this  manner  the  crop  is  retarded, 
and  exceedingly  prejudiced. 

Every  estate  in  the  Straits  presents  similar  scenes ;  which 
are,  too,  of  constant  occurrence :  yet  none  have  adopted  the 
simple  remedy  of  boiling  by  steam.  A  vast  supply  of  the 
cheapest  fuel  is  at  hand  to  boil  the  cane  juice;  the  sugar 
produced  would  be  superior  both  in  quantity  and  quality ;  the 
green-trash  would  be  returned  to  the  soil  as  manure :  which 
would  serve  to  keep  up  a  constant  fertility,  under  which  lat- 
ter condition  the  Chinese  contractors  would  at  all  times  prefer 
the  cultivation  of  such  land,  to  clearing  and  establishing 
jungle  lands;  add  to  all  these,  that  the  cultivation  could  be 
conducted  on  this  system  far  cheaper  than  on  any  other. 

If  the  Straits  planter  will  only  avail  himself  of  the  several 
suggestions  herein  made,  there  can  be  no  doubt,  that  be 
can  produce  sugar  at  a  rate  as  cheap  as  (if  not  cheaper 


CANS-TRASH,  THB  NATURAL  AND  BEST  MANVRS.        139 

than)  any  planter  in  the  world.  To  operate  against  him, 
he  has  only  the  difference  of  freight;  which  may  be 
taken  at  2/.  per  ton,  in  comparison  with  that  of  the  West 
Indies.  This  gives  2s.  per  cwt.  which  certainly  is  not  a 
very  large  sum,  considering  the  many  advantages  enjoyed 
by  the  Straits'  jdanter ;  although  when  we  come  to  reckon 
against  slave  grown  sugar,  this  item  tells  heavily:  for 
instance,  every  estate  producing  600  tons  of  sugar,  pays 
lOOOI  extra,  before  its  produce  can  reach  the  English 
market ;  independent  of  the  proper  cost  of  cultivation  and 
manufacture.  However,  even  with  this  additional  burthen, 
I  do  not  fear  for  the  well  doing  of  any  estate  in  the  Straits, 
on  which  the  practice  I  have  here  advised  be  followed. 

There  is  yet  another  description  of  contract  which  has 
been  partially  tried,  but  which  I  have  never  known  to  pro- 
duce any  satisiactory  results;  this  is  the  contract  by  the 
orlong.    But  I  must  divide  this  kind  of  contract  into  two 
classes  :  the  first,  being  in  every  respect  similar  to  that  by 
the  picnl,  except  in  the  mode  of  compensation ;  which  is 
(according  to  the  nature  of  the  land)  from  40  to  66  dollars 
for  each  orlong  of  eane,  brought  to  maturity,  cut,  and  laid 
in  bundles  by  the  roadside,  independent  altogether  of  the 
quantity  of  sugar  it  may  yield ;  whilst  the  second  is  what 
may  be  termed  price,  or  job  work.    For  instance,  the  con- 
tractor undertakes  to  clear  the  land,  dig  it,  plarit  it  with 
canes,  supply  and  give  the  young  plants  a  first  banking ; 
taking  every  care  of  them  until  they  have  reached  the  height^* 
of  about  three  feet ;  when  he  gives  up  charge  of  them  and 
receives  the  sum  per  orlong,  stipulated  for:  generally  from 
20  to  26  dollars*    Then,  when  requiring  cleaning,  &c.,  the 
same  cane  pieces  are  again  given  out,  (perhaps  to  the  same 
contractors)  to  clean,  bank  twice,  trash,  and  take  care  of, 
mitQ  arrived  at  maturity ;  then  to  cut,  tie  up  in  bundles,  and 
lay  on  the  road  side,  at  from  26  to  36  ^pilars  an  orlong. 

Some  plantem  have  even  tried  this  latter  contract,  in  parts; 
giving  ont  the  land  in  certain  portions,  to  clean,  bank,  trash, 
and  cut  the  canes,  as  separate  jobs;  as  those  operations 
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were  successirely  required :  but  I  believe  no  good  has  re- 
sulted from  such  description  of  contracts. 

Wherever  the  interest  of  the  cultivator  is  not  directly 
implicated,  the  planter  has  no  assurance  of  his  cordial 
co-operation ;  there  is  an  absence  of  that  fellowship,  which 
so  greatly  relieves  the  planter*s  anxious  mind,  and  is  so 
necessary  to  success :  that  fellowship  created  by  a  common 
interest,  a  mutual  risk,  and  a  mutual  hope  of  profit 

Thus  the  contractor  finishes  his  job,  and  his  men  leave  the 
field,  quite  indifferent  whether  it  be  destroyed  by  fire, 
eaten  down  by  wild  elephants,  robbed  by  human  prowlers, 
or  in  any  other  way  injured,  an  hour  afterwards.  Indeed 
if  they  were  to  see  bundles  of  canes  bein^  cut  and  taken 
away,  they  would  not  consider  themselves  called  on  .to  act 
as  policemen  to  the  estate,  or  even  to  volunteer  information 
against  the  robbers — not  they.  But  under  contracts  by  the 
picul,  woe  .betide  the  unlucky  quadruped,  or  biped,  caught 
trespassing  by  the  contractor  or  his  people. 

But  so  it  is  all  over  the  world :  interest  rules,  with  the 
Chinaman,  as  well  as  with  Englishmen  ;  but  perhaps  John 
Chinaman  carries  the  principle  further  than  most  other 
people :  however,  in  this  particular  case,  it  is  a  feeling  which 
tends  very  much  to  the  benefit  of  the  planter,  and  it  cer- 
tainly is  his  own  faulty  if  he  do  not  take  advantage  of  it. 

Having  given  these  details  of  the  contracts  prevailing  in 
the  Straits,  I  will  now  briefly  notice  the  manner  in  which  the 
Chinese  pursue  the  cultivation  of  the  cane. 

Of  course  the  first  process  is  clearing  off  the  jungle,  and 
burning  it  when  dry ;  then  they  proceed  to  chankol  (hoe 
dig)  the  land,  digging  up  all  stumps  and  roots  of  trees  and 
bushes  as  they  go  along,  piling  these  up  in  lai^e  heaps,  and 
generally  covering  them  over  with  clods  of  earth  and  clay ; 
so  that  when  the  heaps  are  set  on  fire,  they  bum  gradually, 
furnishing  a  rich  stgre  of  ashes,  charcoal,  burnt  earth,  and 
burnt  clay,  to  scatter  over  the  land  and  enrich  it.  The 
drains  and  small  cross  drains  are  now  supposed  to  be  dug, 
and  the  land  ready  for  planting. 


CHZNS3B  MODS  OF  CUI/TIVATION  IN  THE  STRAITS.       141 

Two  long  lines  and  a  couple  of  sticks,  measaring  six  feet 
(or  seven,  if  desired)  each,  are  taken  to  the  field,  and  the 
lines  being  laid  down  six  feet  apart,  the  Chinamen  slightly 
loosen  the  soil  along  the  line;  then  the  hoe  is  struck  into 
the  ground  to  some  depth,  the  handle  pressed  down  so  as  to 
open  the  soil,  and  two  cane-top-plants  are  inserted.  The 
hoe  being  withdrawn,  the  earth  closes  on  the  plants,  and 
about  a  couple  of  inches  only  of  each  are  seen  protruding 
above  the  ground.  About  twenty  inches  to  two  feet  further 
00,  other  twp  tops  are  in  the  same  manner  inserted  ;  and  so  on 
all  along  the  line,  which  is  moved  on  from  time  to  time, 
until  the  field  is  planted  out.  I  must  remark  here,  that  this 
method  is  most  wasteful  and  pernicious ;  as,  in  wet  weather, 
from  one-third  to  two-thirds  of  the  tops  so  planted  are 
rotted,  and  their  place  of  course  requires  to  be  " supplied;^ 
which  entails  an  expenditure  of  both  labour  and  tops. 
It  is  only  in  the  very  driest  weather  that  such  a  mode  of 
planting  can  succeed  properly ;  but,  in  fact,  I  object  to  it  in 
toto,  for  I  have  always  found  that  tops  so  buried  in  the 
earth  (especially  in  strong  clay  soils)  could  never  throw  out 
the  shoots  which  in  other  cases  would  have  sprung  from  the 
"  eyes  "  of  the  lower  joints.  If  reference  be  made  to  Figure  1 , 
Plate  I,  it  will  be  seen  that  each  joint  has  an  "  eye"  or  bud, 
which,  under  ordinary  circumstances,  will  burst  forth  into  a 
plant;  but  it  is  evident  that,  if  the  cane  top  be  thrust  down 
into  a  heavy  soil,  and  has  a  mass  of  cold  wet  clay  pressing 
on  it,  the  lower  joints  so  circumstanced,  instead  of  being  able 
to  produce  their  shoots,  will  die  away*;  so  that,  at  the  best, 
shoots  can  only  be  expected  to  spring  from  the  upper  joints : 
i^  indeed,  the  plant  be  not  altogether  killed.  It  is  generally 
mnch  the  best  plan  to  leave  the  cane  tops  altogether  un« 
covered,  merely  placing  them  regularly  al9ng  the  rows, 
at  equal  distances ;  in  which  case  almost  every  "  eye  "  shoots 
forth  vigorously. 

When  thetyoung  plants  are  about  twelve  or  fifteen  inches 
high,  a  light  moulding  can,  with  great  propriety,  be  given 
them;  whereon  they  will  progress  rapidly,  and  throw  out 
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numerous  off-shoots  from  their  newly  formed  joints,  as 
shown  in  Figure  2,  Plate  I.  By  adopting  this  system  of 
planting,  a  saving  is  effected  of  fully  one-half  the  namber 
of  "  tops,"  besides  the  Economy  of  labour  in  *•  supplying." 
This  method  is  peculiarly  adapted  to  the  Straits  Settlements, 
where  showers,  (and  eren  heavy  rains)  are  so  frequent :  but 
it  is  of  course  evident,  that  whenever  a  period  of  very  dry 
weather  occurs,  cane  tops  planted  during  its  continuance^ 
should  be  protected,  by  having  a  covering  of  earth  given 
them.  This  is,  however,  an  exception  to  that  y^hich  I  con- 
sider should  be  a  general  rule ;  and  no  planter  should  allow 
a  cane  top  to  be  covered  over,  unless  it  be  during  a  season 
of  very  dry  weather.  Coupled  to  this,  however,  is  a  caution 
which  I  have  found  to  be  highly  necessary,  viz.  that  when 
the  young  plants  have  attained  the  height  of  about  twelve 
inches  growth,  a  light  moulding  must  be  given  them,  other- 
wise they  become  burnt,  and  are  completely  thrown  back : 
indeed  so  completely,  that  they  themselves  never  become 
other  than  puny  canes ;  whereas,  those  that  are  timeously 
moulded,  continue  growing,  bold  and  vigorously,  and  be- 
come fine,  large-sized  canes. 

Another  serious  fault  in  the  Chinese  is  their  sometimes 
trashing  canes  too  high;  thus  depriving  the  cane  plant 
of  those  leaves  which  are  essential  to  the  perfection  of  the 
joints  to  which  they  belong.  The  planter  should  particu- 
larly impress  on  his  Chinese  contractors  the  very  great 
importance  of  sparing  those  leaves  which  are  still  green 
and  unfaded.  I  hav6  often  seen  canes  bleeding,  as  it  is 
termed,  profusely,  from  having  the  leaves  of  their  upper, 
and  still  imperfect  joints,  forcibly  stripped  off;  and  have 
remonstrated  with  the  Chinese  for  so  doing :  but  the  only 
reason  they  could  give,  was,  that  it  saved  them  the  trouble 
of  returning  to  retrash  the  field,  within  a  given  time.  It 
certainly  is  true,  that  if  they  are  permitted  to  strip  off 
leaves,  which  if  left,  would  continue  to  supply  nutriment  to 
the  plant  for  some  two  or  three  weeks  longer,  they  thereby 
save  themselves  the  trouble  of  returning  at  the  end  of  that 
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time  to  take  off  those  leaves,  then  dry ;  but  the  amount  of 
injury  done  to  the  canes  is  very  far  beyond  the  amount  of 
labour  saved :  it  is,  therefore,  a  most  injurious  economy. 

The  next  point  to  which  I  would  call  the  attention  of  the 
planter,  is  also  of  great  importance ;  and  the  obstinacy  with 
which  the  practice  is  persisted  in,  only  calls  for  the  more 
Tigorous  interposition  of  his  authority  among  his  contractors. 
This  is  the  most  pernicious  custom  the  Chinese  have  of  cut- 
ting  their  canes  fully  twelve,  and  often  fifteen  inches  under 
ground;  which  they  effect  by  digging  down  into  the  high 
banks  (raised  to  support  the  canes)  and  thus  exposing  a  con- 
siderable part  of  the  lower  portion  of  the  cane-stalk,  which 
has  been  for  months  under  ground  and  thrown  out  roots. 
This  they  do  that  they  may  lose  nothing  available  in  the 
cane ;  and  the  same  reason  prompts  them  to  allow  as  little 
as  they  possibly  can  of  the  cane,  in  cutting  off  the  "  plant 
tops :"  thus  we  see  canes  sent  to  the  mill  often  with  from 
twelve  to  fifteen  inches  of  the  lower  end,  worm  eaten  and 
quite  acid,  from  being  so  long  underground ;  and  from  four 
to  ten  inches  of  the  upper  end  quite  white  and  soft,  from 
being  unripe.  This  last  mentioned  portion  should  have 
been  allowed  to  form  part  of  the  "  cane-top  plant ;"  but  the 
Chinese,  in  their  greediness,  stint  the  top,  that  they  may 
gain  a  little  more  juice  from  the  cane.  But  this  juice 
will  yield  no  sugar ;  although  it  will  cause  considerable 
iojury  to  the  other  portions  of  the  juice,  give  an  immense 
deal  of  trouble  in  the  boiling,  and  finally  produce  a  quan- 
tity of  molasses  in  the  curing  house.  All  this  injury, 
trouble,  and  loss,  fall  on  the  planter;  he  suffers  in  every 
way,  and,  after  all,  has  to  pay  for  the  undrained  sugar 
made,  (as  it  comes  from  the  coolers)  molasses  ^nd  all :  which 
is  precisely  the  object  held  in  view  by  the  wily  contractor. 
But  this  need  not  be :  every  planter  can  avoid  it,  if  he  will 
only  be  careful  to  specify  his  objection  to  it  in  his  contract, 
and  stipulate  for  its  practice  being  abandoned.  Nothing 
more  than  this  is  necessary. 

In  concluding  my  remarks  on  sugar  cultivation  in  the 
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Straits  Settlements,  I  must  ence  more  impress  on  tlie 
planters  the  very  urgent  necessity  they  are  under  of  attend- 
ing to  the  several  matters  I  have  endeavoured  to  direct 
their  attention  to.  They  certainly  are  most  happily  situated, 
in  regard  to  fertility  of  soil;  complete  water  carriage; 
drainage ;  the  supply  of  excellent  fuel ;  freedom  from  im- 
port and  export  duties;  a  fine,  seasonable,  and  healthy 
climate  ;  and  lastly,  an  abundant  supply  of  the  cheapest  and 
best  labourers  in  the  world.  All  these  extraordinary  advan- 
tages they  decidedly  possess,  as  well  as  many  others ;  but 
still  it  is  necessary  that  they  take  every  precaution  to  insure 
successful  cultivation  in  time  to  come.  Slave-grown  sugar 
is  to  be  admitted  on  equal  terms  with  our  own,  into  the 
British  markets;  and  it  therefore  behoves  the  Straits* 
planter,  as  well  as  the  West  Indian,  to  correct  at  once  those 
errors  now  existing,  and  steadily  pursue  that  course  which 
reason  points  out.  He  has  it  in  his  power  to  efiect  a  very 
great  improvement,  both  in  the  agricultural  and  manuiac* 
turing  departments ;  by  the  which,  he  can  produce  sugar  at 
one-half  the  price  it  now  costs  him.  The  former  I  have 
pointed  out  to  him^  and  in  a  succeeding  chapter  I  will  en- 
deavour to  make  it  equally  clear  as  regards  the  latter.  Let 
the  Straits'  planter  take  courage ;  let  him  be  true  to  himself, 
and  firm  in  his  determination  to  carry  out  the  requisite  im- 
provements ;  and  I  do  not  imagine  he  has  any  cause  to  fear 
even  the  entire  withdrawal  of  the  present  protective  duty. 

In  treating  of  the  cultivation  of  the  sugar  cane  in  Bengal, 
it  is  necessary  to  divide  the  subject  into  two  parts,  viz* :  that 
as  pursued  by  the  natives ;  and  that  practised  by  the  Euro- 
peans, who  have  established  estates  in  that  country.  It 
must  also  be  borne  in  mind,  that  the  country  is  so  vast,  and 
the  climate  in  many  parts  do  various,  that  difierences  will  be 
found  to  exist  in  the  practice  of  the  natives,  and  the  quality 
of  the  canes  grown ;  but  in  all  the  districts  ranging  from 
Allahabad  down  to  Calcutta,  (including  Allahabad,  Benares, 
Jaunpore,    Azimghur,    Ghazeepore,    Goruckpore^    Patna, 
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MonghjTy  Burdwan,  and  many  others)  the  remarks  that  I 
am  about  making,  apply.  If  we  reckon  only  100,000,000 
as  the  amount  of  our  Indian  population  (which  is  certainly 
maeh  under  the  actual  number)  and  even  estimate  the  con- 
sumption of  sugar  at  not  more  than  one  lb.  a  month  for 
each  person  on  an  average,  still  we  find  that  this  will  gire 
the  enormous  amount  df  535,714  tons  of  sugar  per  annum; 
which  is  quite  independent  of  the  immense  quantities  ex- 
ported to  neighbouring  states,  and  to  Europe. 

But  to  any  one  conversant  with  the  habits  and  customs  of 
the  natives  of  India,  it  will  be  at  once  evident  that  they  con- 
sume much  more  than  double  the  quantity  assumed ;  per- 
haps treble:  not  all  in  the  form  of  sugar,  but  as  sugar, 
molasses,  and  sweetmeats ;  which,  however,  all  proceed  from 
the  same  plant,  and  serve  to  show  how  extensive  must  be 
the  cultivation  of  the  cane  in  India.  Of  this  vast  quantity, 
that  produced  by  European  enterprise  is  an  utterly  insigni- 
ficant portion,  in  comparison :  I  will  therefore  commence  by 
speaking  of  the  native  modes  of  cultivation. 

A  few  natives  may  be  found  here  and  there^  who  have,  to 
please  an  European  neighbour,  cultivated  a  few  roots,  or 
even  small  patches  of  the  Otaheite,  and  other  superior 
descriptions  of  cane ;  but  with  these  very  rare  exceptions, 
the  various  kinds  of  country  canes  are  universally  cultivated. 
It  has  already  been  stated  at  pages  8,  9,  10,  that  the  native 
or  country  canes  are  numerous  in  variety,  and  inferior  in 
quality  ;  but  those  common  about  Calcutta  are  infinitely 
superior  to  the  wretched  things,  called  canes,  which  are 
cultivated  in  Upper  Bengal.  These  latter  difier  also  &om 
each  other ;  and  this,  coupled  with  the  difierence  of  soil, 
mode  of  cultivation,  and  degree  of  attention  bestowed,  pro- 
duces a  striking  valuation  in  the  quantity  of  raw  sugar  ob- 
tained per  acre.  Thus  I  have  known  the  range  to  extend 
from  eight  maunds  (640  lbs.)  to  thirty  maunds  (2,400  lbs.) 
of  "  goor,"  (raw  sugar  in  its  roughest  state)  per  acre ;  and  I 
believe  fifteen  maunds  of  sueh  goor  to  be,  at  present,  a  very 
general  average  per  acre.    This  "  goor  "  is  generally  sold  in 
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the  native  markets  up  the  eountry,  at  about  2|  to  3  rapeei 
a  maund ;  the  acre  yielding  at  this  rate,  say  4/,  10*. ;  which 
will  be  seen  to  give  but  a  scanty  return  for  the  labour,  time, 
and  trouble  bestowed  on  its  pultiyation  and  manufiicture. 
The  cultivation  of  the  cane  by  the  native  is  a  very  simple 
affair,  yet  it  entails  on  him  a  considerable  deal  of  trouble :  as 
will  be  apparent  from  the  following  detail  of  the  process. 
February,  March,  and  April  are  the  months  during  which 
the  native  usually  plants  his  sugar  cane.  The  land  is  first 
prepared  by  ploughing  and  hainghering,  until  the  soil  is 
quite  pulverised,  and  its  surface  very  evenly  smoothed  over. 
It  must  not,  however,  be  supposed  that  the  instrument 
designated  ^  a  plough,"  bears  the  slightest  similitude  to  our 
English  implement  of  the  same  name ;  on  the  contrary,  it  is 
quite  different :  however,  such  as  it  is,  the  native  manages 
to  scratch  his  land  with  it  to  his  entire  satisfaction,  by 
making  numerous  joumeyings,  hither  and  thither,  over  his 
land.  Four  "  chasses  "  is  the  least  a  field  can  be  reckoned 
to  receive  before  the  haingher  is  put  to  work :  thua,  dose 
ploughing  fi'om  east  to  west,  from  one  end  of  the  field  to  the 
other,  is  termed  one  '^  chass ;"  firom  north  to  south  in  same 
manner,  another  "  chass ;"  then  from  north-east  to  south- 
west and  from  north-west  to  south-east  two  other  chasses. 
These  make  up  the  four  chasses,  by  which  time  the  surface 
of  the  soil  is  tolerably  well  scratched ;  the  haingher  is  then 
set  to  work,  and  soon  crushes  all  small  lumps  or  dods,  and 
reduces  the  surface  to  a  perfectly  smooth  state.  Sometimes 
the  soil  being  very  hard,  their  ploughs  will  not  enter  the 
ground ;  then  the  chankol  (hoe)  is  had  recourse  to,  and  the 
land  is  dug  in  large  dumps ;  some  time  after  whieh,  the 
plough  is,  used,  until  by  dint  of  constant  turning  about,  the 
clumps  or  dods  are  so  far  broken  up,  as  to  allow  of  the 
haingher  being  employed  to  advantage.  If  the  native  be  an 
industrious  man,  and  time  allows,  he  will  perhaps  turn  up 
his  land  several  times  before  he  plants  it ;  and  he  will  also 
treat  it  to  a  little  manure  in  the  shape  of  a  few  baskets  of 
ashes :  but  it  is  very  seldom  that  cow  dung  is  used,  in  con- 
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seqnenee  of  the  acarcity  of  wood  for  fuel ;  as  a  BubBtitute  for 
which  it  is  uniyerfially  used. 

The  land  then  being  prepared,  the  natiye  again  puts  in 
his  plough  to  open  small  trenches  for  the  reception  of  the 
caoe  plants. 

To  effect  this  more'' snccessftJly,  he  ties  to  the  plough  some 
bunches  of  grass  to  act  as  a  kind  of  monld  board ;  by  means 
of  which  he  manages  to  open  a  farrow  sufficiently  wide  to 
salt  his  wishes.  These  furrows  are  ploughed  quite  close 
together  without  any  regard  to  regularity ;  and  women  and 
children  (generally),  following  the  plough,  drop  the  pieces  of 
cane,  as  they  go  along,  into  the  furrow.  The  haingher  is 
then  set  to  work  with  all  speed  (before  the  sun  can  dry  up 
the  little  moisture  exposed  by  the  plough),  and  in  a  few 
minutes  the  field  is  leyelled  and  completely  smoothed  over ; 
so  that  not  a  vestige  of  the  cane,  planted,  can  be  seen.  A 
shower  of  rain  presents  a  favourable  opportunity  for  plant- 
ing cane  in  February;  but  in  March,  April,  May,  and 
during  half  of  June,  not  a  drop  of  rain  can  be  expected : 
cane  therefore  planted  during  either  of  these  months,  must 
be  irrigated  immediately ;  and  even  be  kept  alive  by  one, 
two,  or  more  subsequent  irrigations,  until  the  rains  set  in 
about  the  middle  of  June. 

In  UpperJIndia,  "  the  hot  winds"  set  in  usually  in  March  or 
the  early  part  of  April,  scorching  up  everything  until  the  com- 
mencement of  the  rains;  hence  all  canes  planted  from  January 
to  June,  must  be  irrigated  several  times.  April  is  an  excellent 
month  for  planting,  and  is  much  liked  by  the  natives,  as  it 
saves  them  the  labour  of  two  irrigations  and  several  hoeings. 

Cane  planted  in  this  month  may  pretty  generally  be 
estimated  to  cost  as  follows,  per  pucka  beegah : — * 

PrcpariDg  and  planting, ropeea    4 

Three  irrigations  at  li  mpeet, »       ^i 

TweWe  hoeings  at  six  annaA  each, „       4^ 

Bent  per  annum, „        4 

Total  rupees, • 17 

*  One  pucka  beegah,  is  about  two-thirds  of  an  Bnglish  acre. 

L  3 
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This  expenditure  serves  to  bring  the  cane  to  maturity; 
which  ^U  be  in  the  November  or  December  following, 
or  seven  or  eight  months. 

Sometimes,  however,  the  rental  of  the  land  is  very  mnch 
higher,  for  instance,  from  five  to  ten  rupees  instead  of  four. 
The  above  is,  however,  a  very  fair  general  estimate;  al- 
though it  must  not  be  supposed  that  the  poor  native  really 
expends  one  farthing  in  actual  coin,  if  he  can  help  it. 

It  must  be  taken  as  the  value  of  the  labour  that  he 
bestows  on  it,  to  which  may  be  added  many  little  itemsi 
as  will  be  seen.  If  he  be  so  poor  as  to  have  no  oxen  of 
his  own,  then  he  obtains  the  use  of  a  pair,  for  the  different 
operations  required,  and  pays  their  owner  perhaps  in  grain 
or  labour,  or  perhaps  by  allotting  him  a  portion  of  the 
crop  when  manufactured.  To  assist  him  in  hoeing, 
watering,  and  watching  his  field,  he  employs  his  wife  and 
family,  or  associates  himself  with  some  neighbour,  to  whom, 
in  requital,  he  probably  allows  a  share  in  the  produce; 
in  which  manner,  when  his  crop  is  manufactured,  very 
little  comes  to  him  as  his  own  share,  the  poor  creature 
being  content  if  the  cultivation  has  afforded  him  employ- 
ment for  a  portion  of  his  time.  The  other  portions  of  his 
time  he  manages  to  fill  up  by  pursuing  various  employments, 
the  nature  of  which  very  much  depend  on  the  particular 
caste  he  may  belong  to.  Thus  we  find  natives  cultivating 
their  fields,  and  a  few  days  after  (often  the  next  day)  we 
see  them  busily  engaged  in  some  trade  or  other,  or  carrying 
a  palanquin,  fishing,  or  some  other  occupation,  which  brings 
them  in  a  few  pence ;  and  that  alone  enables  them  to 
bear  up  against  oppressive  rents,  grinding  usurers,  low 
markets,  and  other  ills  which  very  numerously  beset  them. 
The  very  inferior  descriptions  of  cane  usually  planted  by 
them,  together  with  their  primitive  and  very  dirty  mode 
of  manufacture,  renders  the  cultivation  of  the  sugar-cane 
far  from  lucrative ;  and  the  chance  of  inducing  them  to 
adopt  a  better  description  is,  I  fear,  almost  hopeless. 

India  has  many  enemies  to  the  cane  plant  which  are  un- 
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known  elsewhere ;  as  white-ants,  jackals,  wild  pigs,  wild  ele- 
phants, and  hot  winds,  all  which  are  very  serious  obstacles 
to  its  caltnre ;  to  which  we  may  add,  an  item  of  expense 
highly  important,  tIz.,  the  high  rate  charged  for  conveying 
produce  from  the  upper  districts,  by  boat,  to  Calcutta. 

I  cannot  understand  how  the  natives  of  India  can  pro- 
duce sugar  cheaper  than  they  do  at  present,  so  long  as 
they  persist  in  planting  the  common  native  cane,  and  manu- 
facturing it  in  the  manner  they  do. 

But  were  it  possible  to  introduce  a  feeling  of  competition 
and  genuine  enterprise  amongst  the  native  cultivators,  and 
thereby  get  them  to  adopt  a  more  grateful  variety  of  cane, 
and  a  cleaner  and  more  thrifty  mode  of  manufacture,  no 
doubt  can  exist  as  to  the  extremely  cheap  price  at  which 
sugar  of  good  quality  could  be  produced  in  India. 

But  another  very  serious  difficulty  is  to  be  found  in  the 
grasping  character  of  the  Zemindars,  or  native  landholders, 
and  the  Mahajuns  or  native  merchants  ;  the  former  of 
whom  would  immediately  raise  rents  to  the  very  highest 
pitch  the  proverbial  patience  of  their  tenants  would  allow 
of:  and  the  latter  would  still  continue  to  practice  their 
cruel  extortions,  whereby  the  unfortunate  native  cultivators 
are  reduced  to  the  merest  pittance  for  the  support  of  them- 
selves and  families.  In  fact,  the  majority  of  ryots  (native 
cultivators)  are  at  this  moment  only  the  slaves  of  the 
Zemindars  and  the  Mahajuns;  who  fatten  on  their  labour, 
and  keep  them  hopelessly  enthralled. 

The  cultivation  of  the  cane  in  India  by  Europeans  is  an 
important  subject,  in  consequence  of  the  immense  extension 
to  which  it  is  capable ;  and  the  very  ill  success  which  has 
hitherto  attended  most  of  the  attempts  that  have  been  made. 

The  districts  where  European  manufactories  have  been 
established  are  Tirhoot,  Goruckpore,  Jaunpore,  Sec;  but  the 
former  may  be  considered  the  great  focus  of  enterprise  in 
this  respect :  I  wish  I  could  say  that  success  had  characterised 
its  progress ;  but  very  recent  accounts  declare  otherwise. 

The  chief  causes  militating  against  this  cultivation  in  India 


160     SUGAR-  OANECUI/rnSB  IK  INDIA  BT  BVROPBAlfB. 


« 


are:  first,  the  land  usually  selected  being  unsuitable;  seeond, 
the  extraordinary  ravages  committed  by  insects  and  wild 
animals ;  third,  the  want  of  a  proper  system  of  manuring 
and  irrigation ;  fourth,  the  cane  generally  cultivated  being 
the  common  native,  instead  of  the  more  choice  descriptions; 
and,  lastly,  the  peculiar  habits  and  prejudices  of  the  natire 
labourers.  By  experience  I  well  know  how  extremely 
destructive  the  white  ant  is :  indeed  few  can  imagine  the 
fearful  ravages  they  commit.  To  guard  against  them,  I 
have  always  recommended  the  cultivation  of  those  lands 
which,  from  lying  low,  are  subject  to  be  inundated  every 
year  by  the  overflowing  of  the  various  rivers ;  but  it  must  be 
understood  that  these  lands  are  to  be  selected,  a  little  re- 
moved from  the  banks  of  the  rivers,*  and  a  good  bund  wall 
(of  about  six  feet  high  and  six  feet  broad)  constructed  so  as 
to  enclose  them,  and  entirely  keep  out  the  water  caused  by 
the  inundations.  It  is  well  known  that  there  is  an  immense 
abundance  of  such  land  in  every  district,  and  also  that  the 
natives  are  very  often  in  the  habit  of  constructing  such 
bunds  around  their  gardens  and  mango  topes. 

The  cost  of  such  a  bund  wall,  properly  made  and  covered, 
would  be  about  1,000  rupees  a  mile,  or  4,000  rupees  for  four 
miles ;  which  would  serve  to  enclose  640  acres  of  land,  and 
render  it  eligible  for  cane  cultivation.  These  low  lying 
lands,  being  liable  to  be  inundated  by  water  spreading  over 
the  country  from  the  overflow  of  the  rivers,  are  for  the  most 
part  entirely  free  from  white  ants ;  which  could  not  exist 
where  water  would  be  liable  to  swamp  their  underground 
residences;  they  therefore  infest  the  higher  lands,  where 
they  are  not  subject  to  this  visitation. 

It  also  happens  that  the  low  lands  are  generally  of  a  more 
fertile  description  than  the  higher,  and  much  more  retentive 
of  mobture ;  which  are  great  recommendations. 

*  In  India  the  riyen  overflow  fheir  banks,  and  their  water  gradually  spreads 
itself  over  the  country  for  miles  and  there  remains  until  the  river  falls  agaio* 
It  spreads  so  gradually  that  the  bund  walls  are  in  no  danger  of  being  wsalKd 
away ;  not  In  the  least* 
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The  secturmg  of  suoh  land  by  the  constmetion  of  bands, 
ifl  in  the  power  of  any  planter  meditatmg  sugar  operations 
in  India ;  and  it  offers  him  a  means  of  escaping  the  ravages 
of  the  white  ant,  which  is  the  most  ftiportant  enemy  to  the 
Otaheite  cane  in  India  that  I  know  of.  Elephants  also 
would  very  rarely  attempt  to  pass  the  bund  wall,  especially 
if  a  small  elephant  ditch  were  dug  round  the  wall ;  which 
would  be  no  expense,  as  the  earth  would  serve  to  construct 
the  bund. 

In  regard  to  the  establishment  of  a  proper  system  of 
manuring  and  irrigation,  nothing  can  be  more  necessary, 
and  nothing  more  easy.  East  India  planters  have  by  this 
time,  I  imagine,  discovered  that  the  soil  of  Bengal  is  not  so 
fertile  as  to  yield  large  crops  of  cane,  without  manure ;  and  if 
they  have  fortunately  got  over  the  old  idea,  nothing  can  re* 
main  to  prevent  their  adopting  a  rational  system  of  manuring. 

I  need  not  say,  that  although  the  native  mode  of  irrigating 
land  is  in  one  sense  cheap,  yet,  placed  in  comparison  with 
what  European  machinery  can  effect,  we  must  pronounce  it 
tedious  and  expensive.  However,  these  subjects  will  be 
more  fully  discussed  when  we  come  to  treat  on  manures  and 
irrigation. 

Amongst  the  different  varieties  of  cane  enumerated  in  the 
foregoing  part  of  this  work,  the  planter  can  have  no  diffi- 
culty in  sel^ting  those  which  are  most  desirable  for  cultiva- 
tion in  India;  and  the  Company's  Botanic  Garden  at  Calcutta 
containing  most  of  them,  affords  a  ready  means  of  obtain- 
ing a  supply.  The  Otaheite  and  Salangore  varieties,  as  also 
the  Chinese,  appear  to  be  the  best  for  the  Bengal  planter;  and 
it  is  only  necessary  that  he  use  proper  precaations,  to  secure 
to  himself  the  large  returns  yielded  by  these  choice  canes. 

The  habits  and  prejudices  of  the  natives,  the  planter 
must  study  and  endeavour  to  soften  down,  if  he  would 
succeed  with  them.  I  well  know  the  difficulties  they 
oppose  to  him  at  every  step  ;  but  I  also  know  that  by  adroit 
management  they  can  be  made  to  do  many  things,  which 
at  first  sight  seem  impossible*    I  think  it  would  be  well 
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to  stimulate  tbem  to  exertion,  bj  alknniig  them  to  par- 
ticipate in  the  proceeds  of  coltiyation,  instead  of  restriedng 
them  to  mere  wages  at  the  lowest  rate,  at  wliid  thej 
can  possibly  afford  to  *ltiyate. 

This  subject  leads  me  to  notice  the  usual  applicalion  of 
labour  as  practised  on  sugar  estates  in  Bengal,  and  the  com- 
paratire  advantages  of  ^'  Ryottee**  and  *'  Neez**  coltiyation. 
By  '*  Ryottee'*  or  **  Assame^war"  cnltiyation,  is  understood 
that  cultivation  by  contract,  with  the  Assame^  or  Ryots, 
which  is  common  on  indigo  factories  and  sugar  estates.  Some- 
times the  land  may  belong  to  the  Ryot  himself,  or  it  may 
happen  that  he  has  it  provided  for  him  by  his  European  em- 
ployer; in  either  case,  however,  the  planter  advances  the 
Ryot  a  sum  sufficient  to  purchase  cane-cuttings  for  planting, 
and  from  time  to  time  supplies  him  with  a  few  rupees  as 
maintenance,  until  the  crop  is  fit  to  cut.  Tliese  agreements 
are  very  various  indeed :  one  of  a  peculiar  character  I  will 
mention,  viz.,  that  which  fixes  a  price  on  the  canes  by  arbi- 
tration. For  instance,  when  the  canes  are  ripe,  the  Ryot 
comes  forward  and  states  the  fact,  whereon  the  planter  names 
two  natives  on  his  part,  who  meet  other  two  on  behalf 
of  the  Ryot,  and  together  they  inspect  the  field  of  cane,  and 
adjudge  its  value  per  beegah. 

That  being  thus  arrived  at,  the  planter  sends  men  to 
cut  the  canes,  and  carts  to  convey  them  to  the  mill,  paying 
the  Ryot  according  to  the  price  adjudged,  after  deducting 
the  advances  made  to  him.  This  plan  has  some  strong 
reasons  to  recommend  it,  although  I  have  known  it  to 
press]  hardly  on  the  poor  cultivator,  at  times.  Another, 
amongst  the  many,  is  to  agree  with  the  Ryot  to  plough, 
plant,  irrigate,  clean,  and  otherwise  attend  to  a  field,  until 
the  canes  are  ripe,  at  a  set  sum  per  beegah.  In  this  case, 
it  is  necessary  to  stipulate  for  a  given  number  of  ploughingSf 
hoeings^  irrigations,  trashings,  &c.  &c.  according  to  circum- 
stances, allowing  a  fair  remuneration  for  those  operations. 

But  I  think  it  would  be  far  preferable  to  allow  the  Ryot 
a  certain  sum  per  beegah  (to  be  determined  by  valoatioa 
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if  eonsidered  advisable),  and  a  per  eentage  on  every  mannd 
of  SQgar  produced  over  and  above  the  valuation  fixed  on ; 
or  to  paj  him  according  to  the  number  of  maunds  altogether 
produced  by  his  land,  in  the  same  manner  that  the  Chinese 
are  paid  in  the  Straits  Settlements.  This  point  being  once 
fitirly  understood  by  the  ryots,  and  confidence  established,  it 
remains  for  the  planter  to  ride,  every  now  and  then,  over  his 
cultivation,  in  order  to  insure  attention,  and  detect  any 
attempts  at  shirking  on  the  part  of  the  Assame^s  or  ryots. 

I  am  inclined  to  accord  especial  favour  to  ryottee  cul- 
tivation, as  it  saves  an  infinity  of  trouble,  is  not  so  ex- 
pensive as  '^neez"  cultivation,  is  more  sure  and  much 
better  guarded. 

Besides  which,  I  am  convinced,  that  in  all  cases,  ryots 
can,  by  a  little  dexterous  management,  be  brought  to  use 
any  improved  plough*  (provided  it  is  like  their  old  im- 
plement, and  does  not  strain  their  cattle),  and  plant  any 
description  of  grain  provided  for  them.  As  to  planting 
the  cane  in  lines  at  regular  distances  apart,  and  trashing 
the  same  when  required,  they  would  not  for  a  moment 
object  to  it. 

The  ''ryottee"  system  also  causes  a  great  saving  in 
the  number  of  cattle  and  carts,  otherwise  requisite  on  an 
estate,  as  the  ryots  use  their  own  bullocks  in  ploughing 
and  irrigating,  and  are  always  willing  to  cart  home  the 
canes,  at  a  fair  rate  per  beegah.  A  whole  tribe  of  lallahs, 
korindahs,  peons,  chokedars,  &c.  are  also  got  rid  of,  and 
altogether  the  business  of  the  estate  proceeds  in  the  most 
quiet  and  satisfactory  manner. 

That  cultivation,  which  in  India  is  termed  ''  Neez,"  sig- 
nifies that  which  is  carried  on  by  hired  labourers,  under 
the  immediate  direction  of  the  planter  himself  and  his 
superintendents. 

To  pursue  this  system,  the  planter  must  keep  up  a  num- 

*  I  nerer  could  get  the  natives  to  use  their  own  bullocks  In  the  improyed 
American  plough,  as  they  said  that  it  strained  them ;  which,  however^was  only 
F^adlce 
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ber  of  cattle,  and  Buperintendents  of  all  grades;  be  must 
isBue  all  orders  bimself,  and  look  sbarply  after  bis  people, 
to  see  that  they  are  executed ;  and  be  mast  endeavour  to 
obtain  from  bis  labourers  something  like  a  return  for  the 
wages  be  pays  them.  It  has  numerous  anxieties,  vexations, 
and  expenses  attendant  on  it,  from  which  the  ryottee  system 
is  in  a  great  degree  free.  It  has,  however,  some  important 
points  which  sometimes  influence  planters  in  following  it  in 
preference  to  the  ryottee.  These  consist  chiefly  in  being 
able  to  introduce  any  improvements  tfae  planter  may  desire 
on  his  estate,  without  being  opposed  by  native  prejudices ; 
and  thus  being  able  to  pursue  any  particular  mode  of  culti- 
vation he  may  wish.  In  cases  where  the  natives  will  not 
enter  into  reasonable  contracts,  of  course  the  planter  has  no 
alternative  but  to  pursue  a  neez  cultivation.  When,  from 
whatever  cause,  this  system  is  in  practice,  the  native  labour- 
ers present  themselves  at  daylight  for  employment ;  then 
the  lallah  (native  writer)  takes  down  their  names,  and  the 
various  peons  or  peadahs  select  their  men  and  march  them 
oflF  to  work.  Thus  the  peon,  who  overlooks  the  ploughmen, 
picks  out  his  men  directly  their  names  are  written  down, 
and  takes  them  aWay  to  the  cattle  pen,  where  they  catch 
their  cattie,  take  up  their  ploughs  and  away  to  the  field. 
As  long  as  they  are  at  work,  the  peon  stays  with  them,  and  is 
answerable  to  his  master  for  its  proper  performance ;  and  in 
the  evening  he  sees  that  the  ploughs  ate  all  placed  in  safety, 
and  the  cattle  delivered  over  to  the  proper  herdsman. 

In  the  same  manner,  the  other  peons  select  and  accom- 
pany their  men  to  the  particular  work  to  which  they  have 
been  ordered ;  for  the  proper  performance  of  which  they  are 
held  responsible.  The  lallah  also  visits  them  twice  a  day  to 
see  that  they  are  all  correctly  down  in  bis  list;  and  the 
planter  himself  or  his  assistant,  likewise  counts  each  gang 
over,  when  he  visits  them,  so  as  to  hold  the  lallah  and  peon  in 
check.  In  dividing  the  different  labourers  into  gangs,  respect 
is  always  had  to  the  caste  to  which  they  severally  belong, 
so  that  no  violence  is  offered  to  their  religious  prejudices. 


PLATE  III. 


(PiormB  I.)    SINGLE  BANKING  PLOUGH. 


(FxoimB  9.)    DOUBLE  BANKING  PLOUGH. 
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With  these  few  remarks  on  ryottee  and  neez  cultiyation,  I 
will  now  proceed  to  the  details  of  oaltivation  as  recom- 
mended to  the  Bengal  planter. 

The  land  from  which  a  planter  can  choose  is  of  two 
kinds;  that  obtained  by  grant  from  the  East  India  Com- 
pany ;  or  that  obtained  from  the  zemindars.  In  the  former 
case  the  planter  can  cnt  and  carve  as  he  likes,  it  being  his 
own  land;  but  in  the  generality  of  cases,  such  land  is 
mostly  in  jungle,  requiring  to  be  cut  and  stumped  before 
a  plongh  can  work,  or  a  cane  be  planted.  In  the  latter, 
however,  the  lands  are  "  village  lands,"  which,  in  all  pro- 
bability, have  been  in  cultivation  for  centuries. 

To  arrange  with  the  natives,  however,  for  the  rental  of 
these  lands,  is  no  easy  matter ;  although  a  becoming  douceur 
to  the  chief  zemindar,  very  generally  accomplishes  the  mat- 
ter. This  difficult  point  being  once  arranged,  everything 
that  follows  is  comparatively  simple,  as  the  lands  are  quite 
clean  and  fit  for  immediate  preparation.  One  great  fault  of 
zemindaree  land  for  Otaheite  cane  cultivation,  is  the  great 
necessity  there  exists  for  manuring  it ;  and  the  difficulty  of 
procuring  sufficient  manure  to  supply  a  large  quantity  of 
land  at  once.  Under  such  circumstances,  no  better  means 
can  be  adopted  than  ploughing  up  the  soil  thoroughly,  to  a 
considerable  depth ;  thereby  bringing  to  the  surface  some  of 
the  subsoil :  which  is  a  performance  that  certainly  cannot 
be  expected  from  the  native  plough.  To  effect  this,  the 
small  wooden  plough  shown  in  Plate  III.  Figure  1,  may  be 
used  to  great  advantage.*  I  have  before  alluded  to  this 
useful  little  implement  at  page  65,  and  it  now  becomes 
necessary  to  give  some  further  account  of  it. 

In  1841,  "The  Agri-Horticultural  Society  of  India"  pre- 
sented me  with  a  small  wooden  plough,  which  they  deno- 
minated "  an  American  cotton  plough,"  and  I  speedily  put 

*  Figare  2  (tame  plate)  is  a  doable  banking  plongh  very  exceUent  for  trench- 
ing; when  made  to  foUow  No.  1.  it  thiowiup  the  earth  on  both  sides  very 
neatly. 


it  to  work  (in  one  of  the  npper  districts  <rf  Lifa)  ia  order  to 
test  its  suitableness  for  sugar-cane  cnltnre. 

As  I  did  not  find  it  work  so  well  as  I  desired,  I  altered  k 
by  d^eeSy  nntil  I  bronght  it  to  its  present  state ;  wken  I 
gare  it  the  name  of  **the  improyed  Ameriout  fdoogli." 
I  not  onlj  worked  with  it  myself^  but  also  supplied  it  to 
many  of  my  planter  friends  who  appU^  to  me  tor  it ;  and, 
indeed,  I  may  say,  that  it  is  now  yery  generally  known 
throughout  India.  I  haye  ploughed  and  trenched  with  it 
some  three  or  four  hundred  acres  of  land  for  sugarcane; 
I  can  therefore  safely  recommend  it  for  its  nmplietlj,  effi- 
ciency, and  practical  utility.  It  requires  only  one  man  and 
a  boy  and  two  cattle  to  work  it ;  as  the  soil  is  so  light  and  so 
easily  worked.  The  man  puts  it  on  his  shonldor  and  walks 
off  to  the  field  with  it,  the  boy  following  with  the  cattle; 
and  they  work  from  half-past  fiye  to  half-past  nine  o*clock, 
A.M. ;  and  again  from  three  to  six  o'clock,  p.m.  Daring  the 
mid-day  interval  of  five  hours  and  a  half  rest,  the  cattle  get 
each  one  seer  of  gram  and  a  naud  of  boosah  ;*  then  are 
allowed  to  graze  for  a  couple  of  hours,  so  that  in  the  after- 
noon they  go  to  their  work  quite  fresh.  The  cattle  I  used 
in  India  were  of  two  kinds,  viz.,  the  Tirhoot,  hornless,  lop- 
eared  breed  ;  and  the  common  country  bullock,  with  horns; 
both  kinds  costing  about  sixteen  rupees  (1/.  12^.)  a  head.  I 
found  by  allowing  them  each  one  seer  (2  lbs.)  of  gram  (a  kind 
of  pea)  a  day,  together  with  as  much  boosah  as  they  could 
eat,  and  giving  them  a  couple  of  hours  grazing  in  the  day, 
and  good  dry  stabling  at  night,  that  they  would  close  plough 
one  beegaht  a  day,  or  trench  for  canes  (at  four  feet  apart) 
two  beegahs  in  the  same  time.  This  work  they  would  per- 
form continuously  without  showing  any  symptom  of  fatigue : 
on  the  contrary,  they  improved  exceedingly  in  condition  and 
strength.  I  allowed  my  land  two  chasses  and  one  thorough 
hainghering  before  it  was  ploughed  into  trenches  for  the  re- 
ception of  cane  plants. 
The  time  occupied  in  these  three  operations,  was  three 
*  Chaff.  t  Abwgsb,two*tiilrdiofsaacie. 
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dBjB  and  a  half  to  two  beegahs,  at  a  cost  of  about  one  rupee 
per  beegab,  at  the  following  rate: — wages  of  {ploughman 
and  boy  together,  three  annas  (about  4i<f.)*  ^  ^^y ;  g^^^t 
two  annas  {3d.)  a  day ;  allow  for  bullocks^  four  annas  a  day ; 
in  all,  nine  annas  (Is.  Hd.)  a  day. 

The  West  India  planter  will  be  greatly  astonished  to  learn 
that  in  Bengal,  land  can  be  ploughed  twice,  well  pulverized, 
and  neatly  trenched  for  cane,  at  about  two  shillings  and 
seyenpence  per  acre ;  yet  so  it  is,  and  a  further  statement 
may  not  be  unacceptable,  in  regard  to  the  cost  of  the  plough 
and  cattle.  The  former  can  be  made  on  the  property  at  an 
expense  of  not  more  than  five  rupees  each,  iron  work  in-> 
eluded ;  and  very  excellent  young  cattle  can  be  procured 
in  any  number,  admirably  adapted  to  this  work,  at  from  ten 
to  twenty  rupees  each  ;  making  the  whole  out-turn  to  cost 
about  thirty-five  rupees  (321  10^).  No  one,  whether  Euro- 
pean or  native,  who  has  seen  the  work  performed  by  this 
plough,  will  for  an  instant  hesitate  in  saying  that  one 
^'chass"  with  it,  is  more  than  equal  to  twenty  ^'chasses" 
with  the  common  native  implement :  such  then  is  ''  the  im« 
proved  American  plough." 

With  the  common  native  plough,  the  planter  can  have 
four  chasses  to  the  beegah  for  one  rupee  by  contract  work  ; 
in  which  case,  the  ploughman  finds  his  own  plough  and 
bullocks :  but  the  careless  manner  in  which  it  is  executed, 
combined  with  the  mere  scratching  which  the  land  can  at 
best  obtain  by  it,  renders  it  a  very  undesirable  and  un- 
suitable implement  for  cane  cultivation.  I  would  wish  to 
impress  on  the  Bengal  sugar  planter  the  strong  necessity 
there  exists  for  a  thorough  turning  up  of  the  soil ;  which 
certainly  cannot  be  effected  by  the  native  plough.  I  would 
urge  on  him  the  beneficial  results  always  attendant  on  deep 
ploughing  in  India ;  and  the  expediency  of  bringing  to  the 
surface  a  goodly  portion  of  the  sub-soil.  The  small  plough 
now  under  notice  will  accoibplish  this,  and  at  the  same  time 
by  no  means  strain  or  injure  the  cattle :  a  little  patience 
*  Reckoning  the  rupee  at  two  shiUings  sterling. 
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only  is  neceasarir,  until  both  pbughmen  find  cattle  become 
accustomed  to  the  work,  wheu  everything  will  go  on 
smoothly.  I  used  only  two  cattle  myself  in  such  ploughs; 
but  if  three  or  even  four  are  deemed  advisable,  it  will 
make  but  little  difference  in  the  cost. 

Nor  had  I  the  smallest  difficulty  in  getting  the  natives  to 
use  it  for  me ;  on  the  contrary,  because  I  raised  their  wages 
one  pice  a  day,  I  had  the  constant  services  of  my  estab- 
lished ploughmen;  in  fact  one  of  them  was  a  mere  boy,  who, 
however,  performed  his  work  as  well  as  the  others. 

It  may,  and  often  does,  happen  that  the  planter  is  to  enter 
into  possession  of  lands  immediately  after  the  rubbee  crop 
(wheat,  barley,  &;c.)  is  reaped,  which  is  generally  in  the  early 
part  of  March ;  so  that  if  he  intends  planting  in  April,  he 
has  only  one  month  to  prepare  them  in,  which  will  allow 
of  no  manuring.  This,  however,  is  of  no  great  moment, 
as  the  commencement  of  the  rains  is  the  signal  for  that 
operation. 

Advantage  is  very  frequently  taken  (in  Goruckpore  and 
Ghazeepore)  of  the  moonlight  nights  for  ploughiug,  if  the 
hot  winds  are  very  severe  during  the  period  of  planting ; 
and,  indeed,  I  consider  it  a  very  excellent  plan  wherever  it 
can  be  adopted,  as  the  land  is  not  so  much  burnt  up  as  it 
would  be  were  the  work  to  proceed  in  the  day-time. 

If  the  planter  can  obtain  his  land  from  the  ryots,  imme- 
diately after  the  paddy  (rice)  crop  is  harvested,  he  then  has 
ample  time  to  plough  it  up  thoroughly,  manure  it,  and  in 
every  way  prepare  it  for  planting  in  February,  March,  and 
April ;  which  crop  would  be  fit  for  cutting  in  the  following 
November  and  December. 

Provided  ample  means  are  at  hand  to  irrigate  the  canes 
when  they  are  planted,  and  at  periods  subsequently,  I  con- 
sider the  month  of  April  the  most  favourable  in  the  year  for 
planting.  We  may  reckon  on  one  irrigation  at  the  time  of 
planting,  two  at  after  periods,  six  hoeings,  and  six  thrashings, 
during  the  seven  or  eight  months  they  are  growing.  Planted 
in  February  or  March,  of  course  they  require  a  great  num- 
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ber  of  ifrigatioiis  and  hoeiogs ;  not  to  mention  tbe  longer 
exposure  to  the  attacks  of  white  ants  and  wild  animals,  and 
tbe  maintenance  of  watchmen  daring  that  time.  In  short, 
the  expense  and  risk  of  ten,  eleven,  or  twelye  months,  aro 
rednced  to  aeyen  and  eight  months;  which  is  very  im- 
portant. 

The  months. of  September,  October,  and  November,  have 
also  their  advantage ;  which,  however,  consist  chiefly  in 
tlieir«  canes  being  fine  tall  vigorous  plants  by  the  time  the 
hot  weather  sets  in ;  but  they  still  require  the  assistance  of 
irrigation  to  help  them  over  the  hot  months,  and  are  gene- 
rally much  cut  up  by  white  ants  and  other  enemies :  hence 
I  prefer  the  spring  months.  But  a  planter  is  very  often 
obliged  to  plant  when  he  would  much  rather  not  do  so. 
However,  I  think,  with  a  good  irrigating  machine,  and 
under  other  favourable  circumstances,  he  need  not  allow 
himself  to  be  so  coerced  to  any  great  degree ;  as  he  certainly 
could  have  no  great  difficulty  in  setting  to  work  at  once, 
one  or  even  two  dozen  such  ploughs  as  have  been  described. 
This  number  would  prepare  and  plant  out  a  large  quantity 
of  land  daring  thirty  days,  or  whatever  other  short  period 
the  circumstances  of  the  case  might  limit  him  to.  The  real 
difficulty  would  then  be,  to  obtain  sufficient  cane  tops  and 
eane  cuttings  to  plant  out  the  land  as  fast  as  it  is  prepared 
and  trenched.  Of  native  canes  there  can  be  no  want,  as 
they  are  in  such  great  abundance  on  every  hand;  but  as 
they  are  not  of  the  variety  likely  to  be  selected  by  the 
planter,  means  must  be  adopted  to  secure  a  supply  of  the 
superior  descriptions,  such  as  the  Otaheite,  Salangore,  and 
others.  If  none  are  to  be  obtained  in  the  neighbourhood, 
feeourse  must  be  had  to  **  the  Society's  "  garden  at  Calcutta, 
from  whence  a  supply  can  always  be  obtained.  These, 
planted  out  judiciously,  and  carefully  attended  to,  will  soon 
famish  canes  wherewith  to  extend. 

This  process  is  comparatively  tedious,  but  it  is  that  which 
I,  m  common  with  many  others,  have  had  to  follow :  the  Ota- 
heite cane,  however  j  is  now  so  much  more  common  in  India, 
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that  perhaps  the  difficulty  may  not  he  so  great.  It  is  not  a 
bad  plan  to  plant  the  best  kind  of  native  cane  obtainable  as 
a  working  crop,  nntil  the  nnrseries  of  Otahrite  produce 
sufficient  to  extend  its  cnltiration;  thus  gradnally  poshing 
ont  the  native  cane»  to  make  way  for  the  Otahdte,  nnfl  the 
latter  alone  occupy  the  fields. 

It  is  well  known  that  the  few  upper  j<nntB  of  the  cane, 
comprising  what  is  termed  **  the  cane  top/'  is  ^be  best  for 
planting ;  bat  as  every  joint  having  a  perfect  eye  will  grow, 
the  planter  is  obliged,  in  the  absence  of  a  sofficiently  aboB- 
dant  supply  of  the  former,  to  cut  the  cane  up  in  pieces 
(termed  plant  cuttings)  and  plant  his  fidds  with  them. 
This  leads  me  to  notice  the  peculiar  method  practised  by  the 
natives,  and  often  adopted  by  European  planters,  of  burying 
these  pieces  of  cane  or  pkoit  cuttings  in  a  pit,  nntil  they 
sprout,  when  they  are  carefully  removed  and  planted  ont  in 
the  fields.  In  placing  them  in  the  pit,  much  care  is  bestowed 
that  they  be  in  regular  layers,  having  wet  straw,  and  a  fittle 
mould  between  each  layer;  and  in  taking  them  out,  they 
must  be  handled  very  ddicately,  otherwise  the  young  shoots 
(which  are  quite  white  and  tender)  are  liable  to  be  broken 
off  and  destroyed.  I  tried  the  experiment  several  times,  and 
found  that  when  planted  out  into  hot  moist  g^und,  the 
plants  throve  well;  but  in  cold  damp  ground,  they  were 
completely  checked,  so  that  few  succeeded :  and,  agun,  in 
hot  dry  land  (not  irrigated),  they  were  burnt,  and  generally 
withered  away. 

Hence,  I  deduced  that,  during  the  cold  season,  it  did 
not  do  to  plant  them  in  wet  land;  nor  indeed  did  they 
succeed  well  in  any  land ;  but  in  February,  when  the  soil 
had  been  moistened  by  a  fine  shower,  and  during  the  hot 
season,  when  the  land  had  been  irrigated  immediately  before 
planting,  I  found  they  answered  very  well  indeed;  only 
requiring  (in  the  hot  season)  to  be  planted  at  a  good  depth. 
On  the  whole,  however,  I  do  not  think  any  good  can  b^ 
expected  from  such  a  system,  except  during  the  hot  season, 
when  I  certainly  perceive  considerable  advantage  in  i^' 
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althangh  the  expense  is  rather  increased,  in  consequence 
of  the  care  with  which  the  plants  must  be  removed  and 
planted  out* 

Otaheite  canes  planted  in  February,  March,  April,  or 
May,  must  be  planted  in  regular  lines,  six  feet  apart, 
and  two  feet  distant  from  each  other  along  the  rows ; 
allowing  two  tops  (or  cuttings)  to  each  stool,  or  one  top, 
(or  cutting)  if  planted  within  one  foot  of  each  other. 
I  rather  prefer  the  latter  plan,  of  planting  tops  along  the 
trenches,  one  foot  from  each  other ;  for  we  then  have  not 
two  plants  struggling  for  existence  in  so  confined  a  space, 
as  when  we  plant  two  tops  side  by  side.  The  canes 
being  planted,  and  supplied  when  necessary,  the  planter 
must  irrigate,  mould,  and  clean  his  fields,  until  the  rains 
set  in,  when  his  canes  will  begin  to  grow  with  astonishing 
rapidity ;  rendering  necessary  his  utmost  attention  in  clean- 
ing, banking,  and  trashing. 

Banking  must  be  given,  otherwise  the  canes,  being  top 
heavy,  will  fall  over  and  expose  their  roots ;  but  by  being 
well  banked  up,  their  hold  in  the  ground  is  more  firm, 
and  their  support  better  assured.  Trashing  (in  rich  land), 
is  very  much  required  during  the  wet  season,  and  must 
be  often  had  recourse  to ;  taking  care  to  deprive  the  plants 
of  every  dry  and  fading  leaf,  but  not  of  any  green  and 
useful  leaf.  This  constant  trashing  must  be  continued  until 
the  end  of  the  rains ;  but  after  that  period  at  longer  intervals, 
as  circumstances  may  dictate. 

If  required  for  manufacture  in  November  and  December, 
as  is  probable,  the  canes  will  require  to  be  trashed  once  in 
October;  and  again  one  week  before  they  are  cut: 
perhaps  circumstances  might  justify  even  two  trashings  in 
October;  as,  for  instance,  when  the  canes  are  growing  very 
dense  together,  and  appear  very  aqueous :  but  though,  under 
these  circumstances,  it  becomes  necessary  to  trash  as  much 

*  Large  quantitieB  of  cane  can  be  cat  np,  and  thus  kept  in  pits  in  the  field**, 
until  tboM  Adda  ava  ploughed  np  and  ready  to  be  replanted ;  whereas  they 
would  otherwise  become  dried  np. 
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as  possible,  still  we  must  bear  in  mind  the  neeessity  for 
leaving  untouched  every  working  leaf. 

By  observing  these  rules  with  caution,  the  planter  will 
have  fine  canes  to  grind  in  November  and  December,  being 
at  that  time  only  from  eight  to  ten  months  old ;  and  tbey 
will  give  him  a  rich  and  abundant  juice,  which  will  make 
him  excellent  sugar. 

I  have  particularly  remarked  (at  pages  116  and  117) 
on  the  advantages  to  be  gained  by  the  possession  and  em- 
ployment of  an  auxiliary  locomoHve  engine  on  estates  in 
the  West  Indies  and  the  Straits  Settlements ;  but  certainly 
to  no  part  of  the  world  can  an  engine  of  tiiis  description 
be  more  applicable  than  to  Bengal.  I  would,  however, 
prefer  two,  or  even  three,  separate  locomotives,  of  aboat 
four  horse  power  each,  to  one  of  eight  or  ten  horse 
power. 

These  small  handy  engines  could  convey  themselves  to 
the  different  wells,  ponds,  or  rivers  on  an  estate,  and  pamp 
water  for  irrigation  during  the  whole  of  the  hot  season ; 
and  at  the  same  time  they  could  be  employed  during  the 
clear  nights  in  ploughing  lands,  and  might  perform  besides 
a  variety  of  other  work.  The  Bengal  planter,  will,  I  hope, 
soon  perceive  the  necessity  of  establishing  estates  method- 
ically and  on  some  regular  plan,  instead  of  taking  up  lands 
from  the  natives  in  small  detached  patches,  so  as  to  hare 
his  cultivation  extending  over  some  miles.  I  know  the 
difficulty  of  getting  land  in  large,  unbroken  tracts :  but 
this  difficulty  can  be  got  over ;  and  a  run  of  five  hundred 
beegahs  (which  will  form  a  fine  estate),  can  by  little  pafience 
and  liberality,  be  obtained  on  lease,  from  many  of  the 
Zemindars,  as  I  well  know.  A  compact  estate  of  this 
kind  will  admit  of  many  systematic  plans  being  laid  down, 
which  cannot  be  where  cane  pieces  are  so  widely  and 
capriciously  scattered,  as  is  common  in  India  at  present 
I  have  elsewhere  mentioned  elephants  as  being  extremely 
serviceable  on  estates  in  the  Straits  Settlements,  and  it 
may  be  supposed  that  they  must  be  equally  so  in  Bengal; 
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which,  to  a  eertain  degree,  is  in  reality  the  case :  but  in 
parts  remoyed  from  heavy  jungle  tracts,  their  maintenance 
would  be  expensiye,  and  in  the  rainy  season  their  large 
feet  and  great  weight  would  cut  up  the  land  in  a  manner 
very  undesirable ;  while  at  the  same  time  they  cannot  endure 
such  continued  work  [in  the  hot  season  as  bullocks  can. 
Besides  all  which,  their  first  cost  would  each  equal  the 
price  of  eight  good  young  cattle,  such  as  would  perform 
work  equal  to,  if  not  more  than,  one  elephant  could. 

Dr.  Keith  Scott  has  informed  me  that  his  elephants  perform 
excellent  work  on  the  estate  he  settled  at  Gowhattie  in  Assam ; 
ploughing  lands,  drawing  carts,  and  performing  numerous 
other  kinds  of  labour.  He  described  them  as  the  most 
useful  animals  possible  on  an  estate,  and  at  the  same  time 
very  cheap ;  all  which,  as  being  applicable  to  Assam,  I  am 
convinced  must  be  strictly  correct :  but  betwixt  Assam  and 
Bengal  a  very  great  difference  exists,  which  induces  me  to 
prefer  bullocks  for  field  labour  in  Bengal.  It  must  be  par- 
ticularly observed  by  the  planter  that  I  speak  of  bullock 
work,  obtainable  from  animals  well  fed,  comfortably  housed 
and  carefully  attended  to ;  not  that  resulting  from  wretched, 
half-starved,  and  neglected  beasts. 

In  this  respect  the  planter  may  witb  profit  to  himself  mark 
the  great  change  which  has  of  late  years  characterised  the 
feeding,  treatment  and  working  of  horse-kind  in  England. 
It  is  very  uncommon  now  to  see  a  meagre,  ill-fed  horse,  in 
and  about  London,  or  indeed  in  the  country.  This  struck 
me  so  forcibly  on  my  return  to  England  from  India,  that  I 
remarked  it  to  a  friend,  who  immediately  replied,  "Aye, 
the  fellows  have  found  out  that  the  better  they  feed  their 
horses,  the  more  work  they  can  get  out  of  them :  it  pays 
them  compound  interest,  whilst  by  half  starving  them  they 
lose  money.  Yes ;  my  dear  sir,  it  is  self-interest,  not 
humanity  diat  makes  our  people  feed  their  horses  so  well 
as  to  call  forth  your  remark." 

Perhaps  the  Bengal  planter  may  consider  this  a  "  hicmut" 
worth  trying :  I  certainly  hope  he  may,  for  at  present  the 

m2 
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miserable  cattle  are  Badly  neglected.  I  remember  a  nelgb- 
bour  of  mine  once  losing  400  out  of  1,200  cattle  belonging 
to  him ;  and  was  not  a  little  amnsed  at  bearing  the  loss 
ascribed  to  a  "  murrain :"  especially  when  I  only  lost  two 
cattle  out  of  200,  and  these  two  had  been  for  a  long  time 
ailing.  I  visited  my  unfortunate  neighbour,  and  one  or  two 
others  who  had  been  also  considerable  losers  by  this  fancied 
murnun  ;  when  the  cause  of  such  mortality  was  quite  apparent 
to  me.  The  simple  fact  was,  that  the  hot  season  had  been 
extremely  severe,  so  as  to  scorch  up  the  whole  country  and 
leave  no  vestige  of  grass ;  in  consequence  of  which,  these 
large  herds  had  been  reduced  to  the  leaves  and  young  plants 
in  the  forest,  together  with  the  few  cane  leaves  resulting 
from  the  sugar  canes  cut  during  the  season  for  sugar  manu- 
facture. This  most  scanty  subsistence  was  rendered  more 
severe  in  its  effects  by  the  hard  work  imposed  on  the  mise- 
rable animals  at  the  same  time.  I  saw  eighteen  and  twenty 
bullocks  labouring  in  each  sugar  mill  (of  which  there  were 
two  at  work  on  the  property)  and  by  dint  of  constant  whipping 
they  were  made  to  grind  their  allotted  quantity  of  canes :  spells 
of  these  skeleton  cattle  thus  relieved  each  other  from  five 
o'clock  in  the  morning  until  late  at  night,  when  the  mills 
stopped  work.  Had  they  been  in  good  condition,  the  mere 
working  regular  spells  in  the  mills,  would  have  been  but 
ordinary  and  fair  work ;  but  the  whole  secret  rested  on  a 
point  of  false  economy,  in  the  provisioning,  during  the  hot 
months :  this  I  must  explain. 

The  natives  of  many  districts  in  India,  on  the  approach  of 
the  hot  season,  send  off  their  village  herds  of  cattle  to  the 
"  terai"  and  other  feeding  grounds,  in  order  to  keep  them 
alive  during  the  three  months  of  hot  weather;  but  the 
European  planter,  not  wishing  to  do  this,  is  compelled  (if  he 
wishes  to  save  his  cattle)  to  purchase  from  the  villagers 
around,  as  much  rice  straw  and  chaff  as  will  serve  to  provi- 
sion his  herd,  during  three  or  four  months.  Now,  to  feed 
1,200  cattle  in  this  manner  is  no  trifling  matter,  although  it 
is  quite  necessary ;  and  it  seems  that  my  neighbour  neglected, 
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or  was  unable^  to  lay  in  a  sufficient  stock,  so  that  many  died, 
from  pare  starvation  and  hard  work,  before  the  rains  com* 
menced ;  but  no  sooner  did  the  watery  green  grass  spring 
up,  than  the  hnngry  animals  greedily  devoured  large  quan- 
tities of  it,  which  had  the  eflect  of  purging  them  most 
grievously.  This,  in  their  emaciated  condition,  they  could 
not  withstand,  so  that  they  died  off,  as  if  they  had  indeed 
been  seized  with  a  murrain.  This  is  the  plain  and  simple 
solution  of  the  question ;  which  was  abundantly  corroborated, 
by  the  fact  of  my  losing  no  cattle  (save  the  two  which  had 
been  long  sick)  during  this  period ;  for  mine  were  amply  pro- 
vided for  during  the  hot  season,  and  were  only  allowed  to 
graze  a  little  every  day  for  some  time  after  the  rains  set  in  ; 
having  still  dry  food  to  eat  and  plenty  of  black  salt  to  lick. 
From  the  foregoing  it  must  be  evident  that  cattle  in  Bengal 
must  be  liberally  provisioned  during  the  dry  weather ;  and 
that  working  cattle  must  at  all  times  be  kept  in  the  best 
possible  condition,  otherwise  they  cannot  be  expected  to 
pefform  anything  like  a  satisfactory  day's  work.  I  cannot 
bat  mention  a  brutal  practice  of  the  native  ploughmen, 
which  is,  that  of  twisting  the  tails  of  the  cattle ;  and  I  trust 
no  European  will  permit  such  cruelty  to  be  practised  on  his 
cattle.  Almost  every  working  bullock  met  with  in  India 
has  its  tail  twisted,  either  into  all  manner  of  forms  or  entirely 
off:  some  have  full  tails,  but  dislocated  in  every  joint; 
others  have  only  half  a  tail ;  and  others  again  are  altogether 
without  one.  "  Jereewanah  kuro"  the  first  man  who  so 
tortures  the  cattle  of  an  estate,  and  the  practice  will  be 
abandoned :  as  I  found. 

Having  made  these  rather  lengthy,  though  highly  neces- 
sary, remarks  on  the  treatment  and  working  of  cattle,  I 
will  conclude  my  observations  on  Bengal  plantership  in  par- 
ticular, by  directing  attention  to  two  subjects,  as  yet  unno- 
ticed in  reference  to  India. 

The  first  of  these  is  the  use  of  cane-trash  as  fiiel,  instead 
of  applying  it  as  manure ;  and  the  second  the  propriety  of 
replanting  cane  fields  every  year,  or  at  least  every  ptber 
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year.  In  regard  to  the  use  of  cane*tra8h  as  fuel,  ample 
reasons  have  already  been  giren,  why  it  should  be  returned 
to  the  soil  instead  of  being  burnt ;  but  Ihe  mode  of  applica- 
tion which  I  would  strongly  recommend,  diflfers  from  that 
which  I  haye  adrised  for  the  West  Indies,  and  the  Straits 
Settlements,  in  consequence  of  the  abundance  of  white  ants, 
in  the  soil  of  Bengal  (the  upper  districts  especially.)  The 
plan  then  is  to  collect  the  green  trash,  long  tops,  and  dry 
leayes  in  reserroirs  (dog  in  the  ground)  near  the  different 
wells,  ponds,  or  rivers  of  the  estate,  until  it  has  become 
decomposed ;  when  it  can  be  applied  to  the  fields,  as  wiU  be 
more  particularly  treated  of  in  a  succeeding  chapter.  As 
iuel,  wood  or  coal  must  be  used,  and  can  without  much  dif- 
ficulty be  procured. 

As  respects  replanting  every  year  or  second  year,  I  must 
say  that  I  have  never  seen  in  India  really  good  rattoons. 
First  rattoons  may  be  allowed ;  but  it  is  an  absolute  loss  of 
time,  labour,  and  money  to  attempt  second  or  third  rattoons, 
if  they  be  of  the  quality  I  have  seen.  I  also  found,  that 
white  ants  swarmed  in  the  old  roots  (of  the  rattoons)  and  did 
immense  mischief  to  the  growing  canes;  whereas  when 
planted  yearly,  or  even  every  second  year,  the  good  stirring 
up  the  land  received  went  far  to  break  up  their  abodes,  by 
disturbing  and  destroying  them.  Constant  ploughings, 
which  include  the  preparation  of  land  and  the  subsequent 
cleanings,  mouldings,  bankings,  &c.  have  an  excellent  efiect 
on  these  terrible  enemies  to  the  cane ;  and  they  have  been 
known  to  evacuate,  in  a  great  measure,  land  that  had  been 
continually  disturbed  by  ploughings. 

The  cost  of  replanting  land  in  India  is  so  extremely  small, 
and  the  increased  return  so  much  greater,  that  I  should 
think  no  planter  could  hesitate  a  moment  in  deciding  in  its 
favour ;  especially  as  his  great  enemy,  the  white  ant,  is  so 
much  distressed,  and  the  land  so  greatly  improved  thereby. 

In  replanting,  the  old  roots  should  all  be  burnt,  and  the 
cane-top  plants  be  planted  between  the  rows  of  the  former 
crop,  so  that  they  do  not  occupy  the  same  place  as  the  old 
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rooti  did.  When  it  is  determined  to  allow  the  rattoona  to 
continue  another  crop,  it  will  be  advisable  to  out  down  the 
banks  (around  the  roots)  and  roots,  so  as  to  make  the  field 
quite  lerei.  This  last  can  best  be  performed  with  sharp  hoes, 
and  when  cleverly  done,  does  no  injury  whatever  to  the 
"  stools."  Irrigation  must  also  be  resorted  to  (as  in  the  case 
of  "  plant  canes")  throughout  the  hot  season ;  and  probably 
they  may  also  require  a  liberal  watering  after  the  banks 
and  roots  are  cut  down,  as  it  will  have  the  effect  of  making 
them  spring  up  again  •vigorously.  This  may  be  calculated 
on,  if  the  former  canes  are  out  in  November  or  December,  as 
the  land  is  at  that  time  generally  pretty  dry  ;  but  if  a  good 
shower  fiills  in  those  months,  of  course  the  necessity  of  irri- 
gation is  removed. 

Many  of  the  suggestions  that  I  have  made  in  the  fore- 
going pages  on  East  Indian  sugar  culture  will  be  found  not 
to  apply  in  those  districts  more  fortunately  situated  in  regard 
to  seasons  than  those  I  have  had  in  view ;  consequently  the 
planters  (if  their  be  any)  resident  in  more  favoured  localities, 
most  make  allowance  for  those  differences  which  he  detects. 

I  have  been  somewhat  diffuse  in  explaining  the  systems  of 
cultivation  pursued  in  the  West  Indies,  the  Straits  Settlements, 
and  Bengal ;  as  also  in  recommending  the  particular  courses 
which,  in  my  opinion,  are  suited  to  each.  I  will  now  add  a 
few  remarks  on  the  establishment  and  arrangement  of  sugar 
estates  generally,  to  which  I  cannot  too  urgently  bespeak 
attention. 

A  good  fertile  soil,  congenial  climate,  and  favourable  sea- 
sons, are  of  course  necessary  to  the  growth,  and  perfect 
development  of  the  Bugar«-cane  plant :  but  in  forming  an 
estate,  other  considerations  must  be  kept  in  view ;  such  as  an 
easy  communication  with  a  shipping  port;  an  abundant 
supply  of  good  water,  wood,  or  coal,  labour,  and  provisions ; 
fin%  level  ploughable  lands,  and  a  healthy  locality.  These 
are  the  chief  objects  to  be  sought  for :  but  there  are  also 
many  other  minor  considerations,  which  an  experienced  and 
sautipus  planter  would  endeavour  to  secure.   The  possession 
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of  the  most  adrantageous  property,  may  howeyer  be  entirely 
unproductiye  of  saccessful  results,  from  the  ill  deyised  man* 
ner  ia  which  the  lands  are  laid  oat,  and  the  want  of  judg- 
ment displayed  in  conducting  the  working  details  of  the 
estate. 

To  succeed  in  its  fullest  sense,  an  estate  should  be  of 
moderate  extent,  compact,  and  manageable. 

In  Jamaica,  five  hundred  acres  planted  out  in  canes  was 
considered,  even  in  1 831 ,  a  large  estate;  and  we  certainly  may 
with  correctness  denominate  that  amount  of  cultiyation,  a 
fine  and  sufficiently  large  estate  in  any  part  of  the  world* 

But  no  extent  of  cultivation  can  constitute  a  fine  and  yalu- 
able  estate,  strictly  speaking,  unless.it  be  judiciously  planned, 
and  under  perfect  management :  hence  I  speak  of  a  five  hun- 
dred acre  estate,  as  it  should,  and  may  be  organized. 

Economy  is  best  effected  by  the  perfect  adaptation  of  the 
several  parts,  which  ensures  the  easy  working  of  the  whole ; 
thus,  a  properly  organized  sugar  estate  works  as  smoothly  and 
satisfactorily  as  a  skilfully  constructed  piece  of  machinery. 
We  shall  soon  become  accustomed  to  judge  of  a  planter's 
ability  by  the  unvarying  quantity  and  quality  of  the  sugar 
produced  by  the  fields  cultivated  year  after  year;  and  by 
the  funds  expended  in  securing  that  produce. 

We  shall  learn  to  scout  the  idea  of  lands  becoming  ex- 
hausted, under  proper  management :  such  a  plea  will  serve 
to  stamp  the  character  of  the  responsible  manager  with  pro- 
fessional disgrace.  And  we  shall  then  find  planters  at- 
tempting no  greater  amount  of  cultiva^on  than  they  have 
the  means  of  keeping  in  prime  condition. 

If  an  acre  of  land  can  yield  two  or  three  tons  of  good 
marketable  sugar,  no  system  of  miVmanagement  should  be 
tolerated,  which  produces  a  less  annual  return.'  It  is  much 
more  economical,  and  far  less  troublesome,  to  keep  100  acres 
of  land  up  to  its  standard  return  of  250  tons  of  sugar,  than 
to  obtain  the  same  quantity  only  from  250  acres :  and  yet 
one  would  not  think  so,  judging  merely  from  the  efforts 
made  by  many  to  exhibit  an  extensive  cultivation.    What 
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planter  bat  has  seen  the  hurrying  from  cane  piece  to  cane 
piece;  the  morsel  of  manure  dropt  here,  the  apology  for  a 
moulding  there,  and  the  mockery  of  a  cleaning  and  trash*- 
ing  in  a  third  place  ?  Those  who  hare  been  witness  to  such 
a  system,  or  x:^ther  want  of  system,  well  know  how  it 
harasses  eyery  one  and  everything  on  an  estate,  from  the 
manager  himself,  down  to  the  wretched  cattle. 

And  after  all,  what  is  the  result  obtained  by  so  much 
worry  and  fatigue?  Why  one-half,  or  perhaps  one-third 
only,  of  what  such  land' would  have  yielded  by  proper  culti- 
Tation ;  or,  in  other  words,  what  one-half  or  one-third  of  that 
quantity  of  land  would  have  produced  had  it  been  judiciously 
managed :  and  that  too  with  one-half  the  expense,  trouble^ 
and  anxiety. 

The  reader  then  will  understand  the  reason  for  my  deno- 
minating five  hundred  acres  of  canes,  a  large  estate ;  and 
he  will  not  be  surprised  at  my  estimating  the  proper  return 
from  such  an  estate  at  from  760  to  1 ,000  tons  of  dry  sugar 
per  annum. 

This  should  be  its  average  crop  during  a  series  of  years : 
no  falling  off  should  be  allowed ;  its  fertility  would  increase 
rather  than  decrease,  if  the  advice  given  in  these  pages  be 
attended  to,  and  strictly  followed. 

I  have  mentioned  five  hundred  acres  of  canes  as  being 
snfficient  to  constitute  a  fine,  vfiluable,  and  quite  manage- 
able estate;  one  that  can  well  claim  a  separate  manager 
and  manufactory:  but  if  it  be  intended  to  form  a  very 
large  establishment,  such  as  would  be  the  case  were  a 
wealthy  "company"  to  undertake  sugar  operations  on  an 
extensive  scale,  then  it  would  become  expedient  to  divide 
the  land  into  estates  of  about  five  hundred  or  six  hundred 
acres  each. 

Thus,  in  a  tract  of  five  thousand  acres  of  land,  ten  estates 
of  five  hundred  acres  could  be  formed,  each  having  a 
separate  engine,  mill,  and  clarifiers,  as  also  manager  and 
assistants,  and  one  central  manufactory  in  which  the  clari- 
fied juice  (or  liquor)  would  be  received,  and  manufactured 
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into  sagar  and  rum.  Each  estate  would  grind  its  own 
canes,  and  clarify  the  juice,  which  would  then  be  drawn 
down  into  appropriate  ressels  for  conveyance  to  the  central 
manufactory.  All  the  feculencies  from  the  darifiers  would 
accompany  the  clarified  liquor  in  separate  yessels,  in  order 
to  assist  in  making  rum. 

The  mode  of  conyeyance  from  the  different  estates  to 
the  central  fiictory,  may  be  by  water  or  by  tram  road; 
according  to  the  nature  of  the  locality  and  the  facilities 
it  affords.  Under  proper  arrangements,  the  clarified  juice 
could  not,  by  any  possibility,  be  affected  to  its  injury,  during 
the  very  short  time  occupied  in  transmitting  it  to  the 
central  factory:  indeed,  nothing  could  be  easier  than  to 
send  the  raw  juice  itself  (slightly  tempered),  without  risking 
its  turning  acid,  and  thus  do  away  with  the  darifiers  at 
the  separate  estates.  I  cannot,  however,  see  that  any 
great  object  would  be  gained  by  this  latter  plan :  but  I 
shall  have  occasion  to  notice  the  subject  again  in  its  ap- 
propriate place. 

No  system  of  cultivation  and  manufacture  can  be  con- 
ducted so  cheaply  and  so  well,  as  when  it  is  on  a  large 
scale;  but  each  division  must  work  out  its  part  faithfully, 
and  thus  contribute  to  the  success  of  the  general  result  An 
establishment  of  this  extensive  character  can  be  far  better 
earned  out  in  Malacca*  than  in  any  other  oountry  that  I 
know  of. 

*  A  work  on  the  three  settlements  of  Singapore,  Penang,  and  Malacca,  by 
the  author,  will  shortly  be  ready  for  publication^  in  which  the  peenliar  adfan- 
tages  oflbred  by  thaM  aetUementa  to  angar  planten  and  othcn,  wiU  be  otfeftiily 
pointed  out. 
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CHAPTER  IV. 

ON   MANUBBS— GHBMIOALLY   CONSIDBBBD. 

Thb  object  which  we  have  in  view  in  manuring  our  lands^ 
is  to  keep  up  a  constant  fertility,  which  will  enable  us  to 
reap  from  them  eyery  year  the  largest  possible  crops. 

It  is  but  reasonable  to  suppose  that  constant  cropping 
would  speedily  exhaust  any  soil,  unless  we  return  to  it, 
in  some  shape  or  other,  those  substances  of  which  we  de- 
prive it;  and  that  this  is  in  reality  the  fact,  every  day's 
experience  proves  to  us.  It  has  often  been  demonstrated, 
that  if  plants  grown  on  any  given  space  of  land  be  ploughed 
into  the  soil  whilst  they  are  in  a  green  and  succulent 
condition,  the  fertility  of  that  land  is  much  increased. 

This  proceeds  from  the  quantity  of  nutriment  those  plants 
have  abstracted  from  the  atmosphere  during  their  growth ; 
BO  that  by  their  being  ploughed  into  the  soil  whereon  they 
had  grown,  they  afford  to  it  a  much  greater  amount  of 
substances  than  they  received  from  it,  and  consequently 
whatever  excess  they  may  furnish,  so  far  enriches  the  soil. 

Some  plants  are  much  more  remarkable  in  this  respect 
than  others:  for  instance,  lucem  ploughed  into  the  soil 
previous  to  blossoming,  enriches  it  exceedingly,  and  in 
^Europe  is  very  much  used  for  that  purpose,  lliis  is  what 
is  termed  *^ green  soiling;"  and  by  it,  the  plant  used  is 
made  the  means  of  conveying  to  the  soil  the  carbon  and 
ammonia,  which  in  its  growth  it  extracts  from  the  at- 
mosphere. It  also  appropriates  to  its  own  use  the  excre- 
ineotitioas  matter  deposited  by  other  descriptions  of  plants 
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growing  in  the  soil  previously,  and  deposits  its  own  ex- 
crement, which  serves  as  food  to  others  succeeding  it.  In 
Europe  and  all  cold  climates  this  ezcrementitious  matter, 
voided  by  plants,  is  much  longer  passing  into  putrefaction 
than  in  tropical  countries;  the  necessity  therefore  of 
adopting  a  rotation  of  crops  is  much  greater  in  the  former 
than  in  the  latter.  All  plants  void  excrement,  which  when 
acted  on  by  air  and  moisture,  putrifies  and  becomes  con- 
verted into  "humus,**  or  vegetable  matter  in  a  state  of 
decay.  This  deposit  of  organic  matter  is  common  to  all 
plants,  and  exercises  a  very  beneficial  influence  on  laud, 
by  furnishing  it  with  a  substance  capable  of  being  con- 
verted into  humus,  which  is  so  desirable  in  a  soil:  bat 
plants  cannot  long  be  replanted  in  the  same  soil  without 
being  seriously  affected  by  their  own  excrement ;  so  much 
so  that  at  length  they  altogether  fail.  Artificial  aid,  how- 
ever, induces  a  more  speedy  conversion  of  this  matter 
into  humus,  than  would  other?nse  take  place:  this  is 
effected  by  frequently  turning  up  the  soil  with  the  plough 
or  hoe,  so  as  to  expose  the  excrement  to  the  influence  of 
the  atmosphere  ;  and  by  irrigating  the  land  with  river  water ; 
as  the  water  of  rivers  and  streams  contains  oxygen  in 
solution,  which  effects  the  most  rapid  and  complete  putre- 
faction of  the  excrementitious  matter  contained  in  the  soil 
which  it  penetrates  (Liebig). 

I  have  commenced  the  subject  of  manuring,  by  intro- 
ducing that  which  I  consider  to  be  the  leading  features 
in  the  system  required  for  the  culture  of  the  sugar  cane. 
I  would  wish  to  show  the  simple  fact,  that  the  cane  can, 
by  the  aid  of  frequent  ploughing,  altogether  manure  itself; 
and  where  irrigation  is  added,  increased  benefit  must  result. 

I  premise  then,  that  we  take  from  the  soil  only  the  juice 
of  the  cane,  all  the  other  portions  being  returned  to  it  im- 
mediately ;  and  that  to  compensate  for  even  that  portion, 
we  bestow  on  it  all  the  wood  (or  coal)  ashes,  as  well  as 
the  feculencies  resulting  from  the  boiling  and  distil-houses, 
and  if  need  be,  some  portion  of  our  cattle  manure  also. 
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Now,  before  I  proceed  any  further,  the  account  80  settled 
between  the  planter  and  his  land  demands  investigation; 
and  I  think  I  shall  have  little  difficulty  in  showing  that 
the  latter  has  not  been  prejudiced  thereby. 

We  will  first  ascertain  ^hat  we  take  from  the  land,  when 
a  crop  of  5,600  lbs.  of  sugar,  and  its  usual  proportion  of 
rum,  is  obtained.  Pure  sugar  is  composed  of  carbon, 
hydrogen,  and  oxygen;  or  say  carbon»  12  +  water  11; 
but  Muscovado  sugar  contains  besides,  mineral  substances 
and  organic  matter,  though  in  very  small  quantities  when 
veil  manufactured.  The  foliage  of  canes  growing  on  an 
acre  of  good  land,  together  with  their  other  green  parts, 
is  assuredly  from  three  to  four  times  the  superficial  extent 
of  the  land ;  and  it  has  been  very  clearly  shown  that  these 
parts  of  the  plant  have  the  power  of  attracting  and  as- 
similating the  carbon  contained  in  the  atmosphere.  This 
atmospheric  supply  is  certainly  limited ;  but  that  it  is  suf- 
ficient to  furnish  the  quantity  comprised  in  5,600  lbs.  of 
sugar,  and  much  more,  there  can  be  no  reasonable  doubt. 
Liebig  estimates  "  that  the  atmosphere  contains  3,000  billion 
Hessian"*^  lbs.  of  carbon ;  a  quantity  which  amounts  to  more 
than  the  weight  of  all  the  plants,  and  of  all  the  strata  of 
mineral  and  brown  coal  which  exist  on  the  earth.  This 
carbon  is,  therefore,  more  than  adequate  to  all  the  purposes 
for  which  it  is  required."  Whilst  the  cane  is  growing,  it 
is  constantly  depositing  in  the  soil,  through  its  roots,  the 
ezcrementitious  matter,  which  I  have  already  noticed. 

Were  this  allowed  to  remain  undisturbed  by  the  planter, 
it  would  accumulate  to  such  a  degree  that  canes  would 
no  longer  grow  on  the  land ;  but  being  exposed  by  frequent 
ploughings  to  the  active  influence  of  the  air,  it  becomes 
transformed  by  putrefaction  into  humus,  which  supplies  to 
the  roots  of  the  plants  a  constant  store  of  nutriment,  in 
the  form  of  carbonic  gas  and  nitrogen.  Thus,  the  very 
excrement  which  the  plant  deposits  in  the  soil,  becomes 
by  exposure  to  the  air  (and  consequent  oxidation)  a  fertile 

*  Tb«  Hcniaa  lb.  ezeeeds  the  SogUsh  lb.  by  about  one-tenth. 
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source  of  genial  nonrishment  to  itself,  and  to  the  memlien 
of  its  own  class  succeeding  it.    The  greater  portion  of  this 
organic  matter  is  unquestionably  deriyed  firom  the  atmo- 
sphere (as  numerous  experiments  have  fully  proved) ;  we 
therefore  find  that  a  constant  store  of  manure   is    being 
prepared  by  the  plant  itself  daring  the  whole  period  of 
its  growth,  and  that  the  aid  of  man  is  alone  required  to 
effect  those  changes  which  serve  to  render  that  stock  of 
manure  available.    The  ploughings,  however,  serve  to  effect 
other  changes  than  that  relating  to  the  conversion  of  ez- 
crementitious  matter  into  humus;  as  the  mineral  constituents 
of  the  soil  are  also  exposed  to  the  influence  of  the  atmo- 
sphere, and  undergo  a  disintegration  of  a  portion  of  their 
parts;  which  thereon    becomes,  through  the    medium  of 
water,  befitting  food  for  plants. 

Every  ploughing,  therefore,  that  land  receives  may  be 
termed  an  atmospheric  manuring,    Cobbett  says,  ^  A  bright 
ploughshare  is  the  cheapest  commodity  ever  used   by  a 
farmer ;"  and  I  not  only  agree  with  him,  but  I  am  also  sure 
that  the  sugar  planter  who  keeps  it  bright  by   constant 
work,  will  speedily  be  convinced  that   it  is  the  cheapest 
fertilizer  he  can  apply  to  his  land.     We  perceive,  then,  that 
by  frequent  ploughings  the  soil  is  constantly  improving, 
and  that  the  excrementitious  matter  voided  by  the  cane 
is  changed  from  a  detrimental  into  a  nutritive  substance; 
so  that  the  cane  plant  can  be  cultivated  in  the  same  soil 
for  centuries,  provided  that  the  same  system  be  continued. 
In  addition  to  this  we  must  calculate  the  amount  of  ashes 
furnished  from  the  furnace  of  the  mill  engine  boiler,  and 
that  of  the  evaporators,    together  with    the  refuse  from 
boiling  and  distilling  houses. 

A  good  twelve-horse  power  engine  will  easily  grind  suf- 
ficient juice  to  produce  6,600  lbs.  of  sugar  in  nine  hours ; 
consuming  in  that  time  about  1,080  lbs.  of  common  coal, 
or  about  2,500  lbs.  of  wood :  the  former  of  which  would  yicW 
of  ashes,  say  five  per  cent.  =  64  lbs.,  the  latter  about  five 
per  cent,  sa  126  lbs.  ashes. 
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The  eraporatioii  and  ooneentration  of  the  jnioe,  say  6,600 
gallons,  wonld  require  the  consumption  of  about  5,600  lbs. 
of  coal,  yielding  about  280  lbs.  of  ashes ;  but  if  wood,  then 
about   12,000  lbs.,  yielding  of  ashes  600  lbs.    According 
to  this  calculation  (which  certainly  is  a  liberal  one)  we  find 
that  there  would  be  available  for  manuring  purposes,  if  coals 
alone  were  used  as  fuel,  360  lbs.  of  ashes;  or  if  wood  only 
were  employed,  726  lbs.,  ashes,  for  every  6,600  lbs.  of  sugar 
made ;  or,  in  other  words,  that  amount  of  ashes  to  each  acre 
of  land.       The  quantity  of  feculencies  and  other  refuse 
cannot  be  reduced  to  any   exact  calculation;   but  every 
planter  knows  the  large  amount  which  accumulates  in  the 
'*  dunder   pond"  of  an    estate    having    so    unwholesome 
and  so  improper  a  receptacle.    All  these  substances,  there- 
fore, the  land  receives  in  return  for  the  juice  expressed 
from  the  canes  grown  on  it ;  and  their  value  may  be  learned 
from  the  **  table  of  manures,"  which  is  given  in  a  succeeding 
page- 
But  if  these,  together  with   the    constant  atmospheric 
manuring  before  mentioned,  be  found  insufficient  to  com- 
pensate for  such  produce,  then  the  planter  can  apply  the 
other  substances  which  he  may  have  at  command,  as  cattle, 
manure,  &c.  &c.     1  have  hitherto  taken  into  account  the  com- 
pensation which  the  land  demands  for  the  juice  of  the  cane 
alone ;  as  I  hold  it  to  be  incumbent  on  every  planter  to 
return  to  the  soil  the  other  portions  of  the  cane  plant. 

Using  the  cane-trash  as  fuel  is  the  most  unwise  and  sui- 
cidal practice  that  I  can  imagine ;  and  I  believe  no  planter 
will  continue  such  a  system  who  can  possibly  obtain  a  supply 
of  either  wood  or  coal.  It  has  just  been  estimated  that 
6,600  lbs.  of  coal  will  serve  to  grind  oflF  canes  sufficient  to 
produce  6,600  gallons  of  juice,  and  to  evaporate  the  same, 
so  as  to  yield  5,600  lbs.  of  sugar :  which  is  at  the  rate  of 
2,640  lbs.  of  coal  required  to  each  ton  of  sugar  manufac- 
tured. Now  coal  can  be  landed  in  the  West  India  colonies 
at  11.  sterling  per  ton ;  so  that  an  estate  making  260  tons  of 
Btigar  can  obtain  sufficient  of  this  fiiel  to  manufacture  the 
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same  for  the  small  sum  of  2902.  sterliDg.*  Sapposing  an 
estate  to  be  situated  within  anything  like  a  moderate  dis- 
tance from  the  shipping  port,  the  expense  of  carting  the 
coal  from  the  wharf  would  certainly  not  be  equal  to  the  pre- 
sent expense  of  drying  cane-trash,  stacking,  or  housing  it, 
and  ^nally  digging  and  carrying  the  same  when  wanted  to 
the  '*  stockhole."  Independent  of  which,  there  could  be 
no  stopping  the  manufacture  for  want  of  fuel,  perhaps  at 
the  very  time  expedition  is  required,  when  every  moment 
is  precious ;  there  could  then  be  no  fear  of  fire  catching 
the  trash  in  the  yard,  or  in  the  houses,  and  thus  burning 
down  "the  works"  and  perhaps  the  whole  estate,  as  has 
frequently  happened  in  Jamaica. 

In  the  Straits  Settlements  there  can  be  no  possible  excuse 
for  using  cane-trash  as  fuel;  for  excellent  hardwood  is  so 
abundant,  and  the  Malays  supply  it  on  the  properties  so  very 
cheap,  that  a  twelve  horse  power  engine  can  be  kept  at  work 
for  sixteen  hours  for  about  one  dollar,  (45.  4d.) 

Indeed,  the  supply  is  so  vast,  and  the  Malays  are  so  pecu- 
liarly fitted  both  by  habit  and  ability  for  wood  cutters,  that 
were  there  1,600  estates  instead  of  sixteen,  at  work,  as  at 
present,  they  could  experience  no  difficulty  in  obtaining  as 
much  fire  wood  as  they  required.  Even  coals  are  com- 
monly sold  in  Penang  and  Singapore  at  from  seven  to  nine 
dollars  a  ton ;  and  no  doubt  when  the  Bomean  mines  are  in 
full  working,  they  will  be  still  more  cheap:  although  I 
consider  it  far  more  economical  for  the  Straits*  planter  to 
use  coal,  costing  even  nine  dollars  a  ton,  than  to  rob  his 
cane  pieces  of  the  very  best  manure  they  can  possibly  have. 

I  have  already  noticed  the  expense  of  drying  cane-trash 
in  ''  the  Straits,"  and  at  times  even  the  impossibility  of 
doing  so  for  weeks  together ;  which  renders  trash  a  most 
uncertain  and  expensive  fuel :  the  adoption  of  another 
description  of  fuel  is  therefore  imperatively  called  for  in 

*  I  have  no  means  of  forming  an  estimate  of  the  cost  of  mangrove  and  other 
woods  for  fUel  in  the  VTest  Indies,  but  in  many  parts  it  is  very  abundant,  if 
not  cheap. 


NECESSITY   AND  EGONOMT   OF   USING   COALS   AS    FITBL.    177 

their  case,  by  the  most  powerful  considerations,  quite  apart 
from  the  extreme  value  of  the  cane-trash  as  a  manure. 

There  are  no  old  and  deeply-rooted  prejudices  amongst 
the  planters  of  the  Straits  Settlements  to  combat,  as  is  the 
ease  with  those  of  the  West  Indies;  and  I  have  pleasure  in 
belieying  that  they  will  not  hesitate  to  adopt  the  course  so 
palpably  indicated  to  them  by  reason. 

I  have  been  at  pains  in  the  former  chapter,  to  impress  on 
planters,  the  necessity  of  returning  to  the  soil  the  whole  of  the 
eane-trash  and  leaves  (in  as  green  and  fresh  a  state  as  pos- 
sible) ;  bat  as  a  manure,  it  more  properly  belongs  to  the  pre- 
sent chapter,  and  therefore  requires  a  more  especial  notice 
here. 

It  has  long  been  known  to  a  few,  that  the  parts  of  a  plant 
when  dug  into  the  soil  around  its  roots,  furnish  the  very  best 
and  most  genial  nourishment  that  can  be  afforded  it ;  but, 
notwithstanding  this,  the  fact  is  far  from  being  generally 
understood. 

In  the  case  of  sugar-planters,  we  find  that  large  herds  of 
cattle  have  been  kept  up  on  estates,  expensive  manures  im- 
ported from  Europe,  and  various  other  courses  adopted,  in 
order  to  maintain  a  degree  of  fertility  in  the  soil,  far 
less  than  is  desirable  and  possible ;  whilst  at  the  same 
time  they  were  thoughtlessly  using  as  fuel,  that  choice 
manure  which  the  cane  plant  itself  supplied  in  its  leaves  and 
trash. 

There  are  few  planters  who  now  doubt  the  perfect  effi- 
ciency of  cane-trash  as  manure ;  but  there  are,  no  doubt, 
some  who  still  cling  to  "  the  good  old  system  of  fly- penning 
and  basket  manuring,"  who  still  would  like  to  order  from 
England  *'  composts "  of  every  kind :  men  of  "  the  fine 
old  school,"  who  term  all  attempts  at  improvement  ''  dan- 
gerous innovations."  For  the  benefit  of  such  men,  as  well 
as  for  the  information  of  all  others  who  may  not  have  had 
an  opportunity  of  meeting  with  the  interesting  facts  pre- 
viously, I  will  now  venture  to  give  an  extract,  comprising 
some  notes  contained  in  Baron  Liebig's  very  celebrated 
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wwk  on  Organic  Chemistry.  The  subject  is  the  vine,  and  the 
mode  of  manuring  it:  but  as  the  remarks  are  in  every  sense 
applicable  to  the  sugar-cane  also,  there  is  sufficient  excuse 
for  my  introducing  so  lengthy,  but  instructive,  an  extract  in 
this  place. 

On  THE  Mode  of  Manuring  Vines.* 
**  The  observations  c<mtained  in  the  following  pages  should 
be  extensively  known,  because  they  furnish  a  remarkable 
proof  of  the  principles  which  have  been  stated  in  the  pre- 
ceding part  of  the  work,  both  as  to  the  manner  in  which 
manure  acts,  and  on  the  origin  of  the  carbon  and  nitrogen 
of  plants.  They  prove  that  a  vineyard  may  be  retained  in 
fertility,  without  the  application  of  animal  matters,  when  the 
leaves  and  branches  pruned  from  the  vines  are  cut  into 
small  pieces  and  used  as  manure.  According  to  the  first  of 
the  following  statements,  both  of  which  merit  complete  con- 
fidence, the  perfect  fruitfulness  of  a  vineyard  has  been  main- 
tained in  this  manner  for  eight  years,  and  acccurding  to  the 
second  statement  for  ten  years. 

^'  Now,  during  these  long  periods,  no  carbon  was  con- 
veyed to  the  soil,  for  that  contained  in  the  pruned  branches 
was  the  produce  of  the  plant  itself,  so  that  the  vines  were 
placed  exactly  in  the  same  condition,  as  trees  in  a  forest 
which  received  no  manure.  Under  ordinary  circum- 
stances  a  manure  containing  potash  must  be  used,  other- 
wise the  fertility  of  the  soil  will  decrease.  This  is  done 
in  all  wine  countries,,  so  that  alkalies  to  a  very  considerable 
amount  must  be  extracted  from  the  soil.  When,  however, 
the  method  of  manuring  now  to  be  described  is  adopted,  the 
quantity  of  alkalies  exported  in  the  wine,  does  not  exceed 
that  which-  the  progressive  disintegration  of  the  soil  every 
year  renders  capable  of  being  absorbed  by  the  plants. 

"  On  the  Rhine,  one  litref  of  wine  is  calculated  as  the 
yearly  produce  of  a  square  metre  of  land  (10.8  square  feet 
English).    Now  if  we  suppose  that  the  wine  is  three-fourths 

•  See  Lieblg's  Organic  Chcmtetiy,  by  Dr.  Lyon  Playfafr,  page  211. 
t  About  ftS'fx  ounces. 
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saturated  with  cream  of  tartar,  a  proportion  much  above  the 
truth,  then  we  remove  from  every  square  metre  of  land,  with 
the  wine  only,  1.8  gramme  of  potash.  1000  grammes  (1 
litre)  of  champagne  yield  only  1.54,  and  the  same  quantity 
of  Wachenheimer  1.72  of  a  residue  which,  after  being  heated 
to  redness,  is  found  to  consist  of  carbonates.  One  vine- 
stock,  on  an  average,  grows  on  every  square  metre  of  land, 
and  1000  parts  of  the  pruned  branches  contain  56  to  60 
parts  of  carbonate,  or  38  to  40  parts  of  pure  potash.  Hence 
it  is  evident  that  45  grammes,  or  one  onnce,  of  these  branches 
contain  as  much  potash  as  1000  grammes  (1  litre)  of  wine. 
But  from  ten  to  twenty  times  this  quantity  of  branches  are 
yearly  taken  from  the  above  extent  of  surface.  *  *  *  *  " 

On  the  manminff  of  the  sail  in  vineyards. — "  In  refe- 
rence  to  an  article  in  your  paper,  No.  7,  1838,  and  No. 
29,  1839,  I  cannot  omit  the  opportunity  of  again  calling 
the  public  attention  to  the  fact,  that  nothing  more  is  'neces- 
sary for  the  manure  of  a  vineyard  than  the  branches  that  are 
cat  from  the  vines  themselves.  My  vineyard  has  been  ma- 
nured in  this  way,  for  eight  years,  without  receiving  any 
other  kind  of  manure,  and  yet  more  beautiful  and  richly 
laden  vines  could  scarcely  be  pointed  out.  I  formerly  fol- 
lowed the  method  usually  practised  in  this  district,  and  was 
obliged  in  consequence  to  purchase  manure  to  a  large  amount. 
This  is  now  entirely  saved,  and  my  land  is  in  excellent  ccm- 
dition.  When  I  see  the  fiitiguing  labour  used  in  the 
manuring  of  vineyards  —  horses  and  men  toiling  up  the 
mountains  with  unnecessary  materials — I  feel  inclined  to  say 
to  all,  come  to  my  vineyard  and  see  how  a  bountiful  Creator 
has  provided  that  vines  shall  manure  themselves,  like  the 
trees  in  a  f<Mrest,  and  even  better  than  they.  The  foliage 
falls  from  trees  in  a  forest  only  when  they  are  withered,  and 
they  lie  for  years  before  they  decay ;  but  the  branches  are 
pruned  from  tiie  vine  in  the  end  of  July  or  beginning  of 
August,  whilst  still  fresh  and  moist.  If  they  are  then  eut 
into  small  pieces  and  mixed  with  the  earth,  they  undergo 
putrefaction  so  completely,  that,  as  I  have  learned  by  expe- 

1x2 
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rience,  at  the  end  of  four  weeks  not  the  smallest  trace  of 
them  can  be  found." 

"  Remarks  by  (he  Editor, — ^We  find  the  following  notices  of 
the  same  fact  in  Henderson's  History  of  Wines  of  the  Old 
and  New  Time : — 

"  The  best  manure  for  vines  is  the  branches  pruned  from 
the  vines  themselves,  cut  into  small  pieces,  and  immediately 
mixed  with  the  soil." 

These  branches  were  used  as  manure  long  since  in  the 
Berg^trasse.  M.  Frauenfelder  says :  ^'  I  remember  that 
twenty  years  ago,  a  man  called  Peter  Miiller  had  a  vineyard 
here  which  he  manured  with  the  branches  pruned  from  the 
vines,  and  continued  this  practice  thirty  years.  His  way  of 
applying  them  was,  to  hoe  them  into  the  soil  after  having 
cut  them  into  small  pieces.  His  vineyard  was  always  in  a 
thriving  condition;  so  much  so,  indeed,  that  the  peasants 
here  s{>eak  of  it  to  this  day,  wondering  that  old  Miiller  has 
so  good  a  vineyard,  and  yet  used  no  manure." 

Lastly,  Wilhelm  Ruf  of  Schriesheim  writes :— «  For  the 
last  ten  years  I  have  been  unable  to  place  dung  on  my 
vineyard,  because  I  am  poor  and  can  buy  none.  But  I  was 
very  unwilling  to  allow  my  vines  to  decay,  as  they  are  my 
only  source  of  support  in  my  old  age ;  and  I  often  walked 
very  anxiously  amongst  them  without  knowing  what  I  should 
do.  At  last  my  necessities  became  greater,  which  made  me 
more  attentive,  so  that  I  remarked  that  the  grass  was  longer 
in  some  spots  where  the  branches  of  the  vine  fell,  than  on  those 
on  which  there  were  none.  So  I  thought  on  the  matter,  and 
then  said  to  myself,  if  these  branches  can  make  the  grass 
large,  strong,  and  green,  they  must  also  be  able  to  make 
my  plants  grow  better,  and  become  strong  and  green.  I 
therefore  Aug  my  vineyard  as  deep  as  if  I  would  put  dung 
into  it,  and  cut  the  branches  into  pieces,  placing  them  in  the 
holes  and  covering  them  with  earth.  In  a  year  I  had  the 
very  great  satisfaction  to  see  my  barren  vineyard  become 
quite  beautiful.  This  plan  I  continued  every  year,  and  now 
my  vines  grow  splendidly,  and  remain  the  whole  summer 
green,  even  in  the  greatest  heat.    All  my  neighbours  wonder 
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▼ery  mnch  how  my  yineyard  is  so  rich,  and  that  I  obtain  so 
many  grapes  from  it,  and  yet  they  all  know  that  I  have  put 
no  dang  upon  it  for  ten  years." 

In  this  extract,  we  have  numerous  instances  afforded  us 
of  the  wonderful  efficacy  of  the  vine  prunings  as  a  manure 
to  the  vine  itself;  and  we  are  informed  that  no  manure  was 
given  to  compensate  for  the  substances  taken  from  the  vines 
annually  in  the  form  of  grapes :  nothing  but  the  mere  prun- 
ings were  returned  to  the  soil,  yet  vines  so  treated  were 
found  during  ten  years  to  continue  in  splendid  condition,  and 
yield  a  maximum  quantity  of  rich  fruit. 

Now  this  is  precisely  my  opinion  as  to  the  results  to  be 
expected  from  manuring  sugar-cane  fields  with  the  sugar- 
cane itself,  minus  the  juice  extracted  from  it. 

I  feel  quite  convinced  that  if  all  the  green  leaves  and 
green  trash  be  ploughed  into  the  soil  whilst  yet  green  and 
fresh,  that  the  cane  would  require  no  further  manuring,  save 
that  which  I  have  denominated  '*  atmospheric^  manuring,"  — 
id  esty  ploughing. 

It  has  been  estimated  by  numerous  planters  and  others, 
that  not  more  than  fifty  per  cent,  of  the  weight  of  the  cane 
is  obtained  from  it  as  juice,  by  the  ordinary  mills  used  for 
crushing,  on  estates  in  the  West  Indies ;  whereas  it  has  been 
satisfactorily  demonstrated  that  the  plant  consists  of  ninety 
parts  of  fluid,  and  ten  parts  of  woody  fibre.  This  subject  will 
be  more  minutely  entered  on  as  we  proceed  :  but  it  is  neces- 
sary to  note,  that  seventy-five  per  cent,  can  be,  and  is  at  times 
obtained  by  the  mills,  which  will  be  hevfeafter  described; 
leaving,  in  the  form  of  green  cane-trash  or  megass,  its  proper 
parts  of  woody  fibre,  and  fifteen  per  cent,  of  unexpressed 
juice.  In  the  case  of  inefficient  pressure,  such  as  shows  an 
amount  of  juice,  not  exceeding  fifty  per  cent,  of  the  whole 
weight  of  the  cane,  of  course  the  remaining  fifty  per  cent  is 
received  again  by  the  soil,  under  the  system  of  manuring 
with  cane-trash.  Calculating,  therefore,  that  the  quantity 
of  juice  expressed  amounts  to  seventy-five  per  cent,  (with 
good  and  efficient  mills),  then  the  green  cane-trash  or  me- 
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gass  available  for  manure  will  be  twenty-fire  per  cent,  of 
the  whole  taken  from  the  land.  Now  plant-canes  generally 
average  from  30  to  35  tons  an  acre,  which  would  give,  if  of  the 
former  weight,  7  J  tons  of  green-trash ;  or  if  of  the  latter,  tiien 
81  tons,  as  manure  per  acre,  independent  of  the  long-tops 
and  the  dry  leaves:  the  former  being  generally  used  as 
fodder  for  the  cattle  on  the  estate,  and  the  latter  not  unfre- 
quently  burned,  either  at  the  works  or  on  the  field.  Taking, 
however,  the  green-trash  alone  into  the  present  estimate  at 
8  tons,  and  valuing  it  at  the  low  rate  of  10«.  per  ton,  we 
have  the  sum  of  4/. ;  which  we  must  now  contrast  with  the 
cost  of  coals,  sufficient  to  grind  the  canes,  and  manufacture 
the  24  tons  of  juice  into  sugar.  Even  allowing  that  this 
amounts  to  3  tons  at  R  ss  3/.,  we  find  a  balance  in  favour 
of  the  cane-trash  of  121 ;  which  is  only  the  relative  expense  of 
either  in  r^ard  to  fiiel. 

Canes,  then,  can  be  manufiictured  at  the  rate  of  H.  per 
acre  cheaper  by  using  coals  than  by  using  cane-trash  as 
fuel ;  whilst  they  can  always  be  carted  to  the  property  (if  at 
a  distance)  by  the  carts  that  take  the  produce  to  the  wharf 
or  shipping  place,  without  entailing  any  additional  expense 
worthy  of  bdng  noted.  But  how  are  we  to  estimate  the 
value  of  the  cane-trash  manure,  except  by  considering  that 
by  its  use  we  ensure  the  production  of  a  large  after-crop:  a 
crop  so  abundant  as  to  equal  the  preceding,  and  still  con- 
tinue from  year  to  year  the  same  average?  It  must  be 
remembered  that  in  returning  to  the  soil  8  tons  of  cane- 
trash,  we  supplythe  exact  materials  requisite  for  the  pro- 
duction of  a  similar  crop  :  there  is  not  a  single  constituent 
but  what  is  needed,  and  will  therefore  be  used ;  which  cer- 
tainly can  be  said  of  no  other  description  of  manure. 

In  the  growth  of  the  cane-plant,  the  atmosphere  conduces 
largely  to  the  supply  of  nourishment  necessary  to  its  fall 
development,  not  only  in  respect  to  its  juice  alone,  but 
also  in  regard  to  the  whole  plant;  thus  the  constituents  em- 
ployed in  the  formation  of  the  leaves  and  stalks  (as  well  as 
the  juice)  have  not  been  derived  from  the  soil  alone,  but 
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have  been  extracted  from  the  atmosphere  to  an  equal,  if  not 
far  greater,  d^ree.     Hence  it  occurs,  that  by  returning  the 
whole  of  the  leaves  and  trash,  we  compensate  the  soil  for  the 
contents  of  the  juice  which  we  do  not  retni-n.    The  practice 
of  feeding  cattle  on  the  long-tops  (green  leaves  on  the  upper 
portion  of  the  cane)  is  a  most  wanton  violation  of  the  science 
of  agriculture ;  which  is  the  more  unpardonable  as  guinea- 
grass  is  so  easily  cultivated,  and  can  be  so  abundantly  pro- 
eared  :  at  least  in  the  West  India  Islands,  and  every  part 
of  India  that  I  have  been  in.    Guinea-grass  is  also  a  most 
nutritions  fodder ;  and  on  estates,  fields  can  always  be  kept 
in  rich  culture  by  occasional  ploughings,  and  manuring 
from  the  cattle-pens :  but,  like  other  plants,  this  grass  has 
never,   to  my  knowledge,  been  cultivated  as  it  should  be 
in  the   west.*     I   have  already  frequently  observed,  that 
the  long-tops  and  green  trash  should   be  ploughed  into 
the  soil  immediately  the  cane  piece  is  cut,  and  before  the 
snn  has  had  time  to  dry  up  their  moisture :  in  fact,  levelling 
the  banks,  and  thus  covering  in  the  long-tops  and  green 
trash  should  begin  immediately  the  first  cart-load  of  the 
latter  arrives  in  the  field  from  the  mill ;'  thus,  cutting  canes 
would  be  going  on  in  the  middle  of  a  field,  and  levelling  at 
the  end  first  cut,  making  the  two  operations  to  be  simul- 
taneous.   The  parts  which  are  green  and  moist,  undergo 
putrefaction  very  rapidly,  and  are  thereby  converted  into 
humus.    This  rapidity  of  putrefaction  is  as  apparent  in 
the  case  of  the  cane-trash  and  leaves,  as  in  that  of  the  vine- 
prunings  quoted;    but  the  process    is   either  quicker  or 
slower  according  to  the  nature  of  the  soil,  and  the  moisture 
presented  to  it:  thus,  in  a  porous  soil,  where  the  air  can 

*  Goinea-grass  should  be  planted  in  rows  at  regular  dlBtancea  apart,  as  men- 
tioned at  page  64,  and  even  at  distances  along  the  rows,  so  that  the 
^ongb  and  caltirator  nay  work  between  the  roots,  eradicating  weeds  and 
didntegiatinf  the  alludine  constituent*  of  the  loiL  In  this  nuumer,  after  the 
field  has  been  manured,  Indian  com  (maize)  may  be  planted  between  the  rows, 
and  be  ploughed  into  the  soil  after  the  "  ears"  have  been  plucked  j  thus  making 
a  field  supply  both  com  and  grass  without  becoming  impoverished.  The  grass 
t  always  be  cut,  not  ibd  down. 
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penetrate  freely,  it  is  very  rapid ;  whilst  in  heavy,  cohesiYe 
land  the  time  occupied  is  much  greater.  Bat  the  yearly 
application  of  vegetable  matter  (such  as  cane  leaves  and 
trash),  together  with  the  effect  of  frequent  ploaghings,  will 
in  time  render  the  heaviest  day-soils  porous  :  but  the 
addition  of  sand  much  expedites  this  desirable  effect. 

Planting  beans,  peas,  lucerne,  indigo,  or  other  plants 
between  the  cane-rows  (when  canes  are  first  planted),  and 
afterwards  ploughing  them  into  the  soil,  whilst  g^een  and 
succulent,  has  a  powerful  effect  in  fertilizing  land,  and  when 
performed  entirely  by  agricultural  implements  may,  even 
in  the  West  Indies  (where  labour  is  expensive  and  scarce), 
be  practised  without  any  great  expense.    Indigo  is  a  very 
valuable  plant  for  such  a  purpose  as  this,  and  may  be 
planted  by  a  drill  (in  regular  lines),  just  at  the  commence- 
ment of  the  rains^  and  in  two  months  after,  be  uprooted,  laid 
along  near  the  roots  of  the  young  canes,  and   moulded 
over:   the  only  part  of  these  operations  necessary   to  be 
performed  by  hand  labour,  is  the  uprooting  and  placing 
them  evenly  along  the  cane  rows,  so  that  the  plough  fol- 
lowing may  cover* them  over  completely  and  neatly.    I 
must  also  remark,  that  if  the  indigo  plants  are  cut  (to  within 
a  few  inches  of  the  ground),  when  they  have  attained  a 
good  height  and  shew  a  fair  bush,  instead  of  being  rooted 
up,  they    will  again  spring  forth  amazingly  quick,    and 
furnish  another  fine,  bushy  plant  (before  the  end  of  the 
rains),  which  may  then  be  rooted  up  and  moulded  over 
as  the  first.    This  latter  plan  presents  the  advantage  of 
two  crops  being  afforded  to  the  soil  instead  of  one,  at  the 
expense  only  of  the  cutting;   which,  when  the  labourers 
have  sharp  sickles,  is  very  quickly  and  neatly  performed, 
and  cannot  entail  any  great  expense.    The  indigo  plant 
so  applied  furnishes  a  very  rich  manure  for  the  cane,  to 
which  culture  it  is  continually  appropriated  by  the  natives 
of  India ;  although  not  until  the  colouring  matter,  forming 
the  indigo  of  commerce,  has  been  extracted,  and  the  plant 
becomes  partly  decomposed :  but  in  the  Straits,  the  Chinese 
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*who  cultivate  indigo,  first  extract  the  colouring  matter  from 
tlie  plants,  then  take  them  at  once,  all  dripping  with 
moisture  from  their  rats,  to  their  cane  patches,  where  they 
lay  them  carefully  along  the  roots  of  the  canes,  and  then 
mould  over  them.  I  have  seen  Chinese  in  this  manner 
produce  excellent  canes  from  land  so  sandy  and  otherwise 
unfertile,  that  no  European  planter  would  for  a  moment 
think  of  planting  canes  in  such  land.  Thus  it  is  (in  Pro- 
▼ince  Wellesley)  that,  wherever  a  Chinaman  cultivates 
indigo,  he  is  always  sure  to  cultivate  a  patch  of  canes  also. 

Indigo  seed  of  the  best  description  may  always  be  ob- 
tained in  Calcutta,  and  generally  ttt  a  cost  of  about  six  rupees 
(say  12#.)  a  maund  of  80  lbs. ;  8  lbs.- of  which  (if  good  fresh 
Beed),  will  serve  to  plant  out  one  acre  of  cane  land.  It  may 
be  well  to  mention  that  Indigo  must  be  planted  either  at 
the  commencement  of  the  rains,  or  be  frequently  and 
plentifully  watered,  if  at  other  seasons;  hence,  wherever 
the  means  of  irrigation  are  available,  this  '*  green-soiling" 
may  be  practised  all  the  year  round.  I  cannot  but  con- 
aider  it  a  very  cheap  and  ready  means  of  keeping  up  the 
fertility  of  cane  soils ;  and  it  is  more  especially  deserving 
of  the  planter's  consideration,  in  cases  where  the  cane- 
trash  (from  whatever  cause  it  may  arise),  is  used  for  fuel 
instead  of  being  returned  to  the  soil.  Indigo,  to  grow 
luxuriantly,  requires  a  generous  soil,  consequentiy  will  only 
answer  the  planter's  expectations  when  so  planted:  for 
instance,  after  the  land  has  been  manured;  in  which  case 
it  will  spring  up  vigorously  and  luxuriandy,  furnishing, 
when  cut,  an  immense  accession  to  the  soil,  as  its  numerous 
leaves  so  powerfully  attract  nourishment  from  the  air. 

I  have  myself  seen  such  numerous  instances  of  the  re- 
markable effect  of  this  manure  on  canes,  that  I  can  recom- 
mend it  to  the  planter  with  every  confidence. 

As  I  have  before  said,  a  great  variety  of  plants  may  be 
used  in  the  same  manner  as  the  indigo :  but  it  is  very  essen- 
tial to  remark,  that  the  greatest  good  can  only  result  from 
ploughing  in  the  plants  whilst  quite  green  and  succulent ; 
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and  that  the  best  time  for  so  doing  is  just  befiure  they 
prepare  to  blossom. 

I  have  known  planters  who  planted  beans  and  peas 
amongst  their  canes,  with  the  excellent  intention  of  digging 
in  the  plants  around  the  young  canes ;  but  an  oyer  amaety  to 
secure  the  beans  and  peas  resulting,  always  seemed  to  make 
them  forget  the  object  in  yiew :  thus  the  plants  were  always 
dry  before  they  were  dug  in,  and  consequently  the  land  was 
no  way  benefitted. 

Haying  now  gone  oyer  what  I  consider  to  be  the  truest 
system  to  be  pursued  in  manuring  an  estate,  I  will  proceed 
to  giye  a  brief  Table  of  Manures ;  such  as  are  within  the 
reach  of  eyery  planter  t  first  premising  that  in  addition  to 
carbonic  add,  water,  and  ammonia,  (which  are  necessary  to 
the  existence  of  all  plants),  the  sugar-cane  requires  silica  and 
potash  (in  the  form  of  silicate  of  potash)  phosphates  and 
other  substances  peculiar  to  the  plant. 

The  great  source  of  **  carbonic  acid"  is  the  atmosphere; 
from  which  it  is  extracted  by  the  leayes  and  green  parts  of 
plants,  as  before  mentioned.  It  is  also  supplied  by  humus 
(yegetable  matter  in  a  state  of  decay)  and  a  yast  yariety  of 
substances.  '*  Ammonia"  is  also  largely  deriyed  from  the 
atmosphere,  rain  water,  and  yarions  manures;  as  will  be 
presently  shown*  '^  Silicate  of  potash"  is  obtained  by  irri- 
gation, (as  it  abounds  in  the  water  of  riyers  and  streams,) 
mineral  earths,  ashes  of  yarious  plants,  from  the  excrement 
of  yarious  animals,  &c.,  &c.,  &c  '^  Phosphates"  are  yery 
numerous,  being  eighteen  in  number ;  but  they  are  supplied 
to  the  soil,  by  way  of  manure,  in  the  form  of  ground  bones 
finely  pounded,  (which,  mixed  with  sulphuric  acid,  form 
phosphoric  acid,)  in  the  ashes  of  plants  and  in  animal 
manures. 

Table  of  Manures. 

Ashes  from  the  engine  boiler,  eraporaton,  and  rum  stilL    These  diride  into 

coal  ashes,  and  wood  ashes. 
Coal  askeSf  variable ;  generally  tflica  and  ahiniina,  with  tmaH  qnantitieB  of 

lime ;  fometimes  magnesia,  and  also  peroxide  of  Iron. 
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Wood  aokm,  -variabte ;  luaally  potaiii,  llm«»  aoda,  magaeaia,  ailica,  the  oxides 
of  iron  and  of  manganese,  chlorine,  carbonic  acid,  so^nric  add  and  phos- 
phoric acid;  sometimes  alumina  occurs,  and  eren  oxide  of  copper,  but 
both  Tery  rarely. 

Cone-trash  and  leavos,  in  decay,  become  humus,  and  supply  an  abundant 
store  of  carbonie  acid  and  nitrogen  to  planti  growing  in  the  soil,  in  which 
tb^  are  wnlx^wl ;  their  ashas  contaia  silicate  of  potash,  carbonates  of 
lime  and  potash;  phoepbates  of  lime,  soda  and  magnesia;  phosphoric 
acid,  oxides  of  iron,  &c,  &c. 

FBeuUncieo/ram  nutnttfactory ;  silicate  of  potash,  phosphoric  acid,  ammonia, 
and  muaerons  other  constituents* 

Sumuo  or  voffotablo  matter  in  a  otato  qf  decay  ;  carbonic  add,  nitrogen*  &e. 

Cow  dung  and  okeep  dung;  phosphate  of  hme,  silicates  of  potash,  or  Ume, 
common  salt,  &c.  &c 

Ono  urine;  ammoniacal  salts,  uric  acid,  and  salts  of  phosphoric  acid. 

Hor«8  dung  ami  urines  generally  silicates  of  potash  and  Ume  and  diflbrent 
phosphates.     Ammoniacal  salts,  nrie  acid,  salts  of  phosphoric  add,  &c. 

Human  faces;  phosphates  of  Ume  and  magnesia,  nitrogen,  &c.  &c. 

Vrine,  urea ;  free  lactic  acid  and  lactate  of  ammonia,  &c. ;  uric  add,  mucus 
of  the  bladder;  sulphate  of  potash ;  sulphate  of  soda;  phosphate  of  soda ; 
pboqiliate  of  ammncis ;  chloride  of  sodium ;  muriate  of  ammonia ;  phos- 
phates of  magnesia  and  lime;  siUceous  earth  and  water.  (BerzeUos's 
analysis.) 

Bones;  phosphates  of  lime,  magnesia,  &c.;  carbonate  of  lime,  &c.  &c* 

Quano,  extremely  variable ;  urate  of  ammonia ;  oxalate  of  ammonia;  oxalate  of 
Ume ;  phosphate  of  ammonia;  phosphate  of  ammoaia  and  magnesia;  sul- 
phates of  potash  and  soda ;  sal  ammoniac ;  pho^hate  of  lime ;  day  and 
eand ;  water  and  organic  matters.    (Analysis  by  Fourcroy  and  Yauquelin.) 

Ltme;  common  lime  or  quick  Ume. 

Marl ;  carbonate  of  lime,  day  and  sand. 

Clog ;  alvmiiia  and  silioi^generaUy  tinged  with  iron.  lime,  magnesia,  and  other 
metallic  oxides  are  occaskMoaUy  present  in  certain  natural  days. 

Simd;  silex  or  siUca,  carbonate  of  Ume,  &c.  &c. 

^udjrom  rivorsjand  ponds  ^  argiUaceous  earth,  carbonate  of  lime  and  vegetoble 


Ogftton;  sulphorie  aeid,  lime,  and  water. 

Salt;  chloride  of  sodium,  doe. 

Salt  water;  chloride  of  sodium  ;  sulphate  of  soda ',  sulphate  of  Ume;  chloride 

of  potassium ;  and  chloride  of  magnesium. 
Chartoai,  casben ;  is  valuable  as  a  mannie  by  reason  of  the  quantities  of  ear- 

boafe  add,  and  ammonia,  which  it  attncto  from  the  atmosphere,  and 

sapplies  to  the  roots  of  plants. 
Chaik,  Ysriable ;  a  iHable  carbonate  of  lime,  sometimes  containing  also  small 

poTtlotts  of  alumina,  oxide  of  iron  and  silica.    When  it  is  what  is  termed 

'*soap  stone^'  or  "  soapy  dialk,"  it  eontaitts  a  predoodnant  proportion  of 

magnesia. 
Soot;  a  pulyerent  charcoal  condensed  firom  smoke ;  pitcoal  soot  contams  some 
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sulphate  and  carbonate  of  ammonia,  together  with  bitamlnona  matter 
(according  to  Ure.) 

AH  these  substances  are  within  the  reach  of  most  sogar 
planters :  but  probably  guano  and  salt-water  may  not  be,  if 
tkr  removed  inland.  However,  the  others  are  certainly 
abundant  enough,  and  can  be  obtained  without  any  difficulty 
in  the  West  Indies,  Bengal,  and  the  Straits  Settlements,  as 
well  as  in  most  other  parts  of  the  world  where  sugar  canes 
are  cultivated. 

Having  given  this  Table  of  Manures,  it  is  necessary 
that  I  should  remark  on  the  various  substances  named  in  it, 
in  order  to  point  out  the  constituents  of  each  and  their  par- 
ticular value  in  the  culture  of  the  cane,  kc  &C 

Coal  ashes  are  extremely  variable  in  appearance  and 
composition,  in  consequence  of  the  great  difference  existing 
between  the  coal  of  one  part  of  the  country  and  that  of  an- 
other. The  quantity  also  is  very  variable ;  some  giving  of 
ashes  only  1'7  per  cent.,  whilst  very  few  afford  more  than 
five  per  cent. :  still  there  are  some  yielding  from  nine  to 
eleven  per  cent. ;  as  the  Glasgow  **  splint  coal,"  9'6. 
"  Cherry  coal,"  ten,  and  "  cannel  coal,"  eleven  per  cent,  of 
ashes;  but  best  Newcastle  ''caking  coal"  gives  only  1*60 
per  cent. 

Amongst  the  different  varieties,  therefore,  I  have  assumed 
five  per  cent,  as  a  fair  general  average ;  although  it  is  sure  to 
exceed  that  proportion,  unless  very  great  care  be  taken  to 
sift  the  ashes  well,  so  as  to  separate  even  the  smallest  pieces 
of  cinder,  that  they  may  be  returned  to  the  furnace.  Some 
portions  of  these  minute  cinders  will,  however,  no  doubt 
remain,  and  be  carted  away  for  manure  with  the  ashes: 
hence  it  would  be  a  great  advantage  if  the  ashes  and  the 
intermingled  small  cinders  were  subject  to  the  action  of  a 
crushing  roller,  previous  to  being  returned  to  the  soil.  These 
small  cinders  are  composed  of  carbonaceous  matter,  en- 
veloped in  an  incombustible  matter ;  therefore  requiring  a 
higher  degree  of  temperature  to  reduce  them  to  ashes. 
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Wood  ashes  yary  according  to  the  description  of  wood 
from  whence  they  are  derived ;  hence  '*  mangrove/'  and 
other  woods  grown  in  a  highly  saline  soil,  afford  a  large  pro- 
portion of  soda  salts,  especially  the  carbonate.  In  the 
Straits'  Settlements  the  sugar  estates  wonld  (and  do)  use 
more  of  th^  descriptions  of  wood  than  of  any  other ;  not 
that  there  is  not  an  inexhaustible  supply  of  dry  land  forest- 
wood,  but  because  the  high  tides  afford  such  admirable  facili- 
ties for  bringing  out  the  wood  cut  in  swamps.  I  think  I 
have  made  a  very  fair  general  average,  in  stating  the  ashes 
resulting  from  such  wood  at  6  per  cent. ;  and  there  can  be 
no  doubt  that  the  minute  pieces  of  unbumt  charcoal,  removed 
with  the  true  ash,  will  bring  it  rather  above  that  average. 
The  ashes  of  wood  grown  on  dry  land  (not  saline  swamps) 
very  frequently  contain  one-half  their  weight  of  carbonate 
of  lime. 

Woody  fibre  (lignin),  whether  that  of  the  forest  tree,  or  of 
the  sugar-cane  plant,  is  composed  of  carbon,  oxygen,  and 
hydrogen,  and  comprises  very  nearly  the  whole  of  what  is 
termed  v^etable  matter.  When  burnt  it  is  almost  entirely 
dissipated,  little  other  being  left  as  ashes,  save  the  mineral 
constituents  derived  from  the  soil.  Thus  in  burning  vege- 
table matter  (in  contact  with  air)  we  lose  from  90  to  97  per 
cent,  of  the  elements  of  which  they  were  composed ;  which 
serves  to  expose  to  us  the  mischievous  practice  of  burning 
off  the  dry  leaves  and  cane-trash  remaining  on  a  cane-piece 
after  it  is  cut  The  same  leaves  and  trash  being  buried  in 
the  soil,  instead  of  being  burnt,  would  furnish  for  succeeding 
crops  the  addition  of  90  to  97  per  cent,  which  they  other- 
wise lose ;  as  the  very  small  per  centage  of  ashes  can  form 
but  an  extremely  inadequate  substitute  for  the  rich  con- 
stituents dissipated  and  altogether  lost  by  burning.  Hence 
I  consider  that  burning  off  the  trash  of  a  cane-field  is  an  ill- 
judged  and  ruinous  practice,  which  the  planter  should  only 
adopt  in  very  extreme  cases ;  such  as  a  swarming  of  insect 
matter,  destructive  to  the  cane-crop^  (as  the  "  borer,"  and 
others).    These  insects  often  so  abound  in  a  cane-piece,  that 
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baming  off  the  trash  has  been  fonnd  the  only  effieetnal  means 
of  destroying  them ;  as  the  lanraB  may  be  boiied  in  the  siul, 
together  with  the  cane-trash,  without  receiYing^  the  least 
injury,  so  that,  at  their  appointed  time,  they  burst  forth  into 
aetive  life,  and  commit  fearful  hayoc  amongst  the  growing 
eanes.  Some  estates  will  require  a  burning  off  of  this  kind 
generally  once  in  fiye  or  seven  years,  but  I  never  knew  one 
that  demanded  it  oftener. 

I  have  calculated  that  on  each  acre  (prodndng  6,600  lbs. 
of  sugar)  725  lbs.  (nearly  Gt^  cwt.)  of  wood  ashes  could  be 
applied  as  manure  for  erery  crop ;  which  ashes  are  supposed 
to  be  the  residue  of  wood  consumed  in  the  furnaces  of  tbe 
manufetctory.   Of  these  ashes,  only  a  portion  is  soluble,  until 
it  has  passed  through  certain  transformations :  the  soluble 
part  consists  of  the   alkaline   sulphates,  carbonates,  and 
chlorides ;  and  the  insoluble  portion  chiefly  of  carbonate  of 
lime,  and  probably  magnesia,  phosphate  of  lime,  phosphate 
of  iron,  &c.  &c.    Therefore,  to  render  immediately  available 
the  whole  of  the  constituents  of  the  ashes,  it  would  be  neces- 
sary to  separate  the  soluble  firom  the  insoluble  parts :  say  b; 
pouring  on  them  some  hot  water  from  the  steam  engine,  and 
stirring  the  mixture  well  for  some  time ;  then,  when  it  has 
subsided,  drawing  off  the  alkaline  ley,  which  would  contain 
however  but  a  portion  of  the  solubles  comprised   in  the 
ashes;    treating  the    latter  with    sulphuric    acid   to    libe- 
rate the  phosphoric,  in  order  to  dissolve  the  phosphates, 
and  thereby  allowing  the  free  phosphoric  acid  liberty  to 
combine  with  the  alkaline  earths  contained  in  the  soil.* 
Another  method  is  to  mix  ashes  (in  heaps)  with  small  por- 
tions of  decaying  vegetable  matter,  keeping  up  a  sufficient 
moisture  and  warmth,  whereby  a  fermentation  is  induced, 
tod  the  ashes  become  converted  into  mould ;  or,  in  other 
words,  the  putrefactive  process  is  rapidly  accelerated,  and 
the   ashes   thereby  speedily  transformed  into  soluble  Bub- 
stances.     If  applied  in  their  crude  state,  the  insoluble  parts 
remain  unavailable  as  nourishment  to  plants,  until,  in  course 
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of  time,  the  changes  effected  in  the  soil  bring  about  an 
alteration  of  their  characters.  Ashes  likewise  absorb  mois- 
ture from  the  atmosphere,  and  retain  it;  in  addition  to 
which  their  mechanical  influence  is  valuable,  as  opening 
heayj  soils  and  conducing  to  their  porosity. 

Ca^ne-trath   and   leaves. — I    have  already  said  so  much 
on  this  subject  that  there  remains  little  more  to  be  added. 
In  all  countries  not  infested  by  that  formidable  enemy,  the 
''  white-ant,*'  I  strongly  recommend  the  return  to  the  soil  of 
every  portion  of  the  cane  the  instant  it  can  be  effected  :  the 
cane  leaves  removed  in  trashing  the  moment  they  are  taken 
off  (as  reoooQimended  at  page  72) ;  and  the  long-tops  and 
green^trash  immediately  the  latter  can  be  brought  from  the 
mill  to  the  field — ^which  should  be  by  the  same  carts  that 
take  the  canes  from  the  field  to  the  mill.    I  would  have  no 
dung  heaps,  nor  **  compost  reservoirs,"  but  return  every  por- 
tion to  the  soil  immediately,  and  allow  it  there  to  undergo 
the  fermentative  and  putrefactive  processes. 

But,  in  many  parts  of  India,  cane-trash  could  not  be  so 
apphed  to  the  soil,  except  just  at  the  commencement,  and 
during  the  continuance  of  the  rains ;  which  is  a  season  when 
manufacturing  is  never  carried  on.    Were  cane  trash  fo  be 
returned  to  the  soil  at  other  periods,  the  land  would  imme- 
diately become  a  perfect  hot-bed  for  white-ants,  and  quite 
ruined  for  sugar-cane  culture :  the  system  then  is,  to  have 
cane-trash  reservoirs  dug,  near  the  different  wells  or  ponds 
on  the  estate,  into  which  the  cane-trash,  ashes,  and  various 
vegetable  collections  should  be  deposited.     In  this  manner, 
as  the  irrigation  of  the  fields  proceeds,  and  at  all  times,  water 
could  be  conducted  into  these  receptacles,  ao  as  to  keep  up 
rather  an  excess  of  moisture,  in  order  to  deter  the  white-ants 
from  making  them  their  abodes ;  which  they  could  not  do 
when  too  much  moisture  was  present.   At  the  same  time,  the 
fermentative  process  would  go  on  bat  slowly -(comparatively 
speaking)^  firom  water  being  always  in  excess:   thus  the 
accumulated  vegetable  matter  would  be  found  in  a  very 
desirable  condition  when  required  to  be  applied  to  the  land 
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in  June,  when  the  rains  commence.  Being  then  laid  on  the 
land,  and  immediately  ploughed  in,  the  fermentative  process 
woald  speedily  be  completed  in  the  soil. 

A  great  deal  depends  on  the  manner  in  which  thb  (as  well 
as  all  other  descriptions  of  manure)  is  applied  to  the  soil,  and 
a  very  great  deal  of  after  trouble  and  disappointment  may  be 
saved  by  exercising  a  little  judgment  in  the  first  instance. 

If  lands  are  being  prepared  for  canes,  (and  not  yet 
planted),  the  best  plan  will  be  to  put  in  as  many  ploughs  as 
can  be  spared,  on  the  occurrence  of  the  first  shower  of  rain 
(in  India),'and  plough  the  land  into  trenches,  as  dose  to  each 
other  as  conveniently  can  be  done.  The  manure  is  then 
placed  in  these  trenches,  and  covered  over,  by  the  land  being 
hainghered.  When  all  the  fields  are  thus  manured,  they 
may  remain  in  that  condition  for.  a  short-  time ;  after  which 
they  should  be  well  stirred  about,  with  either  the  common 
harrow  or  the  cultivator,*  which  will  thoroughly  mix  up  the 
manure  with  the  soil. 

If  this  manure,  however,  has  to  be  g^ven  to  young  canes, 
the  same  period  of  the  year  must  be  chosen :  but  the  mode  of 
application  differs,  inasmuch  as  it  must  be  laid  along  the 
cane  rows  near  the  roots,  and  then  moulded  over ;  imme- 
diately after  which  other  portions  may  be  placed  in  trenches, 
ploughed  between  the  same  cane-rows,  and  covered  over  by 
the  small  cultivator  or  harrow  being  run  over  the  ground. 

In  this  manner  the  whole  of  the  vegetable  matter  would 
become  available  (when  converted  into  humus)  for  the  supply 
of  nourishment  to  the  plants,  none  being  destroyed  by  the 
white-ant ;  which  would  be  unable  to  molest  it  during  the  wet 
season  if  the  soil  were  well  worked,  and,  by  the  time  that  was 
over,  there  could  no  longer  be  any  apprehension,  as  the  fer- 
mentative process  would  have  removed  it  from  that  liability. 

The  wet  season,  however,  forms  no  safeguard,  when  the 
soil  is  not  worked  up  during  its  continuance;  for  these  pests 
form  water-tight  cells  in  the  ground  (about  the  size  of  an 

*  Baiuome'f  Indian  ColtiTator  is  an  excellent  implement  for  this  pnrpote. 
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orange)  in  a  very  short  space  of  time,  from  whence  they 
issae  forth  on  their  destructive  ezcarsions.  I  have  seen,  in 
a  square  yard  of  ground,  a  dozen  such  cells,  each  having  a 
nest  contained  in  it ;  and  they  always  appeared  to  mc  to  be 
mere  temporary  abodes,  constructed  on  a  principle  quite 
distinct  from  that  of  their  large  nests,  and  are  very  often 
found  empty,  its  former  occupants  having  doubtless  returned 
to  the  general  nest. 

The  fermentative  process  converts  cane-trash  and  all  other 
vegetable  matter  into  humus,  the  existence  of  which  in  a 
soil  is  so  essential  to  fertility ;  the  further  notice  of  cane- 
trash  as  a  manure*  may  therefore  be  referred  to  the  remarks 
under  that  head. 

Feculencim  from  Manufactory.  —  These  comprise  the 
fecula  separated  from  the  cane-juice  during  the  process  of 
clarification  and  evaporation,  and  the  refuse  resulting  from 
the  still-house  in  the  form  of  "  dunder ;"  which  is  the  wash 
or  liquor  that  has  undergone  the  operation  of  distillation, 
and  thereby  been  deprived  of  its  alcohol.  The  fecula  passes 
from  the  boiling-house  into  the  distil-house,  along  with  the 
washing  of  the  clarifiers,  &c.  &c.,  and  is  received  into 
"  receivers,"  in  order  to  conduce  to  the  manufacture  of  rum : 
thus,  after  it  has  parted  with  the  portion  retained  for  that 
purpose,  it  is  usually  thrown  into  the  "  dunder  pond." 

This  fecula  varies  much  in  character,  but  is  generally 
composed  of  mucilaginous,  gummy,  and  albuminous  matter, 
in  combination  with  portions  of  woody  fibre  and  other  sub- 
stances. 

According  to  the  analysis  of  Avequin,  it  consists  of  waxy 
matter,  green  matter,  albumen,  woody  fibre,  biphosphate  of 
lime,  silica,  and  water.    Other  analyses  show  different  sub- 

*  As  caae-Juice  exists  in  tlie  cane  in  the  proportion  of  ninety  parts  to  ten  of 
voody  ilbre,  and  as  we  only  manage  to  obtain  by  the  best  mills  (at  present) 
MTenty-fiTe  of  those  parts,  we  consequently  leave  in  the  cane-trash  fifteen  parts, 
which  certainly  are  the  most  saccharine  portions  of  the  juice.  Hence,  in  addi- 
tion to  mere  woody  fibre,  we  return  to  the  soil  in  the  trash,  the  constituents  con- 
tained in  that  quantity  of  Juice. 
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Btances,  or  at  least  sabstances  which  are  made  to  bear  diffe- 
rent names. 

The  ** dander*'  (from  redandar,*  to  return)  is  the  fer* 
mented  wash  after  distillation,  which  is  always  retomed  to 
the  distil-house  to  contribute  to  the  *' setting  up"  of  other 
wash;  but  it  accumulates  so  fast  that  sometimes  a  large 
quantity  is  allowed  to  run  off  into  the  dunder  pond.  This 
pond  is  generally  situated  near  the  distil-house  (on  Jamaica 
estates),  and  in  it  all  the  waste  dunder  and  other  refuse  from 
the  distil-house  is  allowed  to  accumulate ;  together  forming 
an  exceedingly  noxious  combination,  from  which  the  most 
loathsome  and  unwholesome  emanations  constantly  arise. 

But,  instead  of  so  noisome  and  pestilential  a  receptacle 
being  situated  just  under  the  very  noses  of  every  living  crea- 
ture engaged  about  "the  works,"  if  the  planter  were  to 
adopt  the  simple  course  of  carting  away  (every  day)  all  the 
dunder  and  refuse  to  his  dung  or  manure  reservoir,  he  would 
not  only  prevent  the  existence  of  so  serious  a  nuisance  about 
^'  the  works,"  but  would  also  economize  much  of  that  which, 
under  the  dunder-pond  system,  is  now  lost.  Let  any  planter 
take  notice  of  the  quantity  resulting  from  the  distil-house  a 
day,  and  he  will  find  that  the  mere  cartage  of  this  to  the 
reservoir  is  quite  a  fractional  expense^  which  cannot  be 
named  in  comparison  with  the  salubrity  and  economy  ef- 
fected. That  which  is  usually  termed  the  "lees"  (what 
remains  in  the  still  after  the  distillation  of  rum  from  low- 
wines,  or  if  retorts  are  used,  that  left  in  them)  should  also 
be  removed  to  the  reservoir,  and  not  thrown  away,  as  is 
usual. 

It  is  well  known  that  the  lees  from  low-wine  is  very  acrid 
and  corrosive,  but  few  consider  that  this  peculiarity  is  dae 
to  the  substances  which  it  contains,  and  which  are  unques- 
tionably beneficial  as  manure,  when  properly  applied.  The 
more  acrid  and  corrosive  the  lees  may  be,  the  more  surely 
does  it  abound  in  those  substances  which  have  been  derived 
from  the  cane  plant  itself;  and  which  therefore  ought  to  be 
•  A  Spaniah  word,  literally  sigDifying  to  redound;  to  contribate. 
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retarned  to  the  soil.  Mixed  with  the  many  matters  collected 
in  the  manure  resenroirsy  these  constituents  enter  into  com- 
binatioDs  according  to  their  nature,  and  tend  to  augment  the 
general  store  in  course  of  accumulation. 

''Humus/'  or  vegetable  matter  in  a  state  of  decay,  is 
anderstood  to  mean  woody  fibre  in  a  state  of  decay.  Liebig 
uses  the  word  ''  eremacausis,"  a  compound  word,  signifying 
slow  combustion.  He  says  : — ^^  In  organic  nature,  besides 
the  processes  of  decomposition  named  fermentation  and 
putrefaction,  another  and  not  less  striking  class  of  changes 
occur,  which  bodies  suffer  from  the  influence  of  the  air. 
This  is  the  act  of  gradual  combination  of  the  combustible 
elements  of  a  body  with  the  oxygen  of  the  air ;  a  slow  com- 
bastion  or  oxidation,  to  which  we  shall  apply  the  term  of 
"  eremacausis."  The  conversion  of  wood  into  humus  and 
numerous  other  processes,  are  of  this  nature." 

We  have  here  three  processes  presented  to  us,  viz.,  fer- 
mentation, putrefaction,  and  eremacausis,  which  he  thus 
explains : — "  Fermentation  may  be  considered  as  the  pro- 
cess of  combustion  or  oxidation  taking  place  in  a  compound, 
between  the  elements  of  the  same  matter,  at  a  very  slightly 
elevated  temperature ;  putrefaction  as  a  process  of  oxidation 
in  which  the  oxygen  of  all  the  substances  present  comes 
into  play."     **#### 

"  In  putrefaction,  the  conditions  are  evidently  present, 
under  which  the  affinity  of  carbon  for  oxygen  comes  into 
play;  neither  expansion,  cohesion,  nor  the  gaseous  state 
opposes  it,  whilst  in  eremacausis  all  these  restraints  have  to 
be  overcome.  The  evolution  of  carbonic  acid  during  the 
decay  or  eremacausis  of  animal  or  vegetable  bodies  which 
are  rich  in  hydrogen,  must  accordingly  be  ascribed  to  a 
transposition  of  the  elements,  or  disturbance  in  their  attrac* 
tions,  similar  to  that  which  gives  rise  to  the  formation  of 
carbonic  acid  in  the  processes  of  fermentation  and  putrefac- 
tion. The  eremacausis  of  such  substances  is,  therefore,  a 
decomposition  analogous  to  the  putrefaction  of  azotised 
bodies.    For  in  these  there  are  two  affinities  at  play ;  the 

o2 
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affinity  of  nitrogen  for  hydrogen,  and  that  of  carbon  for 
oxygen^  which  facilitate  the  disunion  of  the  elements.  Now 
there  are  two  affinities  also  in  action  in  those  bodies  which 
decay  with  the  evolation  of  carbonic  acid.  One  of  these 
affinities  is  the  attraction  of  the  oxygen  of  the  air  for  the 
hydrogen  of  the  substance,  which  corresponds  to  the  at- 
traction of  nitrogen  for  the  same  element ;  and  the  other  is 
the  affinity  of  the  carbon  of  the  substance  for  its  oxygen, 
which  is  constant  under  all  circumstances.  When  wood 
putrefies  in  marshes,  carbon  and  oxygen  are  separated 
from  its  elements  in  the  form  of  carbonic  acid,  and  hy- 
drogen in  the  form  of  carburetted  hydrogen.  But  when 
wood  decays  or  putrefies  in  the  aJr,  its  hydrogen  does  not 
combine  with  carbon,  but  with  oxygen,  for  which  it  has  a 
much  greater  affinity  at  common  temperatures.  Now,  it 
is  evident,  from  the  complete  similarity  of  these  processes, 
that  decaying  and  putrefying  bodies  can  mutually  replace 
one  another  in  their  reciprocal  actions.  All  putrefying 
bodies  pass  into  the  state  of  decay  when  exposed  freely 
to  the  air,  and  all  decaying  matters  into  that  of  putrefaction 
when  air  is  excluded.  All  bodies,  likewise,  in  a  state  of 
decay,  are  capable  of  inducing  putrefaction  in  other  bodies, 
in  the  same  manner   as    putrefying    bodies  themselves." 

^'  In  a  soil  to  which  the  air  has  no  access,  or  at  most  but 
very  little,  the  remains  of  animals  and  vegetables  do  not 
decay,  for  they  can  only  do  so  when  freely  supplied  with 
oxygen;  but  they  undergo  putrefaction,  for  which  air  is 
present  in  sufficient  quantity.  Putrefaction  is  known  to  be 
a  most  powerful  deoxidising  process,  the  influence  of  which 
extends  to  all  surrounding  bodies,  even  to  the  roots  and  the 
plants  themselves.  All  substances  from  which  oxygen  can 
be  extracted  yield  it  to  putrefying  bodies.    •    *     *    *    • 

"  The  frequent  renewal  of  air  by  ploughing  and  the  pre- 
paration of  the  soil,  especially  its  contact-  with  alkaline 
metallic  oxides,  the  ashes  of  brown  coal,  burnt  lime  or 
limestone,  change  the  putrefaction  of  its  organic  constituents 
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into  a  pure  process  of  oxidation ;  and  from  the  moment  at 
which  all  the  organic  matter  existing  in  a  soil  enters  into 
a  state  of  oxidation  or  decay,  its  fertility  is  increased.  The 
oxygen  is  no  longer  employed  for  the  conversion  of  the 
brown  soluble  matter  into  the  insoluble  coal  of  humus,  but 
seryes  for  the  formation  of  carbonic  acid.    ♦    ♦    ♦    ♦    ♦ 

*<  Humus  supplies  young  plants  with  nourishment  by  the 
roots,  until  their  leaves  are  matured  sufficiently  to  act  as 
exterior  organs  of  nutrition.    *»***• 

"The  atmosphere  and  the  soil  offer  the  same  kind  of 
nourishment  to  the  leaves  and  roots.  The  former  contains 
a  comparatively  inexhaustible  supply  of  carbonic  acid  and 
ammonia ;  the  latter,  hf  means  of  its  humus,  generates  con- 
stantly fresh  carbonic  acid,  whilst,  during  the  winter,  rain 
and  snow  introduce  into  the  soil  a  quantity  of  ammonia 
saiBcient  for  the  development  of  the  leaves  and  blossoms. 
The  complete,  or,  it  may  be  said,  the  absolute  insolubility  in 
cold  water  of  vegetable  matter  in  progress  of  decay  (humus), 
appears  on  closer  consideration  to  be  a  most  wise  arrange- 
ment of  nature.  For  if  humus  possessed  even  a  smaller 
degree  of  solubility  than  that  ascribed  to  the  substance  called 
humid  acid,  it  must  be  dissolved  by  rain-water.  Thus  a 
heavy  and  continued  rain  would  impoverish  a  soil.  But  it 
is  soluble  only  when  combined  with  oxygen ;  it  can  be  taken 
up  by  water,  therefore,  only  as  carbonic  acid.  When  kept 
in  a  dry  place,  humus  may  be  preserved  for  centuries,  but 
when  moistened  with  water,  it  converts  the  surrounding 
oxygen  into  carbonic  acid.  As  soon  as  the  action  of  the 
air  ceases — that  is,  as  soon  as  it  is  deprived  of  its  oxygen — 
the  humus  suffers  no  further  change.  Its  decay  proceeds 
only  when  plants  grow  in  the  soil  containing  it ;  for  they 
absorb  by  their  roots  the  carbonic  acid  as  it  is  formed.  The 
soil  receives  again  from  living  plants  the  carbonaceous  matter 
it  thus  loses,  so  that  the  proportion  of  humus  in  it  does  not 
decrease.     ****** 

"  The  decay  of  woody  fibre  (the  principal  constituent  of 
all  plants)  is  accompanied  by  a  phenomenon  of  a  peculiar 
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kiud.  This  subBtance,  in  contact  with  air  or  oxygen  gas, 
converts  the  latter  into  an  equal  Tolume  of  carbonic  acid,  and 
its  decay  ceases  upon  the  disappearance  of  the  oxygen.  If 
the  carbonic  acid  is  removed,  and  oxygen  replaced,  its  decay 
recommences;  that  is,  it  again  converts  oxygen  into  car- 
bonic  acid.  Woody  fibre  consists  of  carbon  and  the  elements 
of  water,  and,  if  we  judge  only  from  the  products  formed 
during  its  decomposition,  and  from  those  formed  by  pure 
charcoal  burned  at  a  high  temperature,  we  might  condade 
that  the  causes  were  the  same  in  both :  the  decay  of  woody 
fibre  proceeds,  therefore,  as  if  no  hydrogen  or  oxygen  entered 
into  its  composition.  A  very  long  time  is  required  for  the 
completion  of  this  process  of  combdstion  (eremacausis),  and 
the  presence  of  water  is  necessary  for  its  maintenance: 
alkalies  promote  it,  but  acids  retard  it.     •     *     *     *     ♦ 

"  The  property  of  woody  fibre  to  convert  surrounding 
oxygen  into  carbonic  acid  diminishes  in  proportion  as  its 
decay  advances,  and  at  last  a  certain  quantity  of  a  brown 
coaly  looking  substance  remains,  in  which  this  property  is 
entirely  wanting.  This  substance  is  called  mould ;  it  is  the 
product  of  the  complete  decay  of  woody  fibre.  Mould  con* 
stitutes  the  principal  part  of  all  the  strata  of  brown  coal  and 
peat.  Humus  acts  in  the  same  manner  in  a  soil  permeable 
to  air,  as  in  the  air  itself;  it  is  a  continued  source  of  carbonic 
acid,  which  it  emits  very  slowly.  An  atmosphere  of  carbonic 
acid,  formed  at  the  expense  of  the  oxygen  of  the  air,  sur- 
rounds every  particle  of  decaying  humus.  The  cultivation 
of  land,  by  tilling  and  loosening  the  soil,  causes  a  free  and 
unobstructed  access  of  air.  An  atmosphere  of  carbonic  acid 
is,  therefore,  contained  in  every  fertile  soil,  and  is  the  first 
and  most  important  food  for  the  young  plants  which  grow 
in  it.     *    ♦    *     *     ♦ 

"  Each  new  radical  fibril  which  a  plant  acquires  may  be 
regarded  as  constituting  at  the  same  time  a  mouth,  a  lung, 
and  a  stomach.  The  roots  perform  the  functions  of  the 
leaves  from  the  first  moment  of  their  formation ;  they  extract 
from  the  soil  their  proper  nutriment,  namely,  the  carbonic 
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acid  generated  by  the  bamus.  By  loosening  tbe  soil  which 
snrroands  young  plants,  we  favour  the  access  of  air,  and  the 
formation  of  carbonic  acid;  and,  on  the  other  band,  the 
quantity  of  their  food  is  diminished  by  every  difficulty  which 
opposes  the  renewal  of  air.  A  plant  itself  effects  this  change 
of  air  at  a  certain  period  of  its  growth.  The  carbonic  acid, 
which  protects  the  undecayed  humus  from  further  change, 
is  absorbed  and  taken  away  by  the  fine  fibres  of  the  roots, 
and  by  the  roots  themselves;  this  is  replaced  by  atmospheric 
air,  by  which  process  the  decay  is  renewed,  and  a  fresh  por- 
tion of  carbonic  acid  formed.  A  plant  at  this  period  receives 
its  food  both  by  the  roots  and  by  the  organs  above  ground, 
and  advances  rapidly  towards  maturity.  When  a  plant  is 
quite  matured,  and  when  the  organs  by  which  it  obtains  food 
from  the  atmosphere  are  formed^  the  carbonic  acid  of  the 
soil  IS  no  further  required." 

These  yery  simple  explanations  of  the  origin,  formation, 
natural  properties,  and  peculiar  actions  of  humus,  serve  to 
render  each  of  those  subjects  perfectly  clear  and  intelligible 
to  the  planter ;  which  fact  forms  my  excuse  for  making  use 
of  such  numerous  and  varied  extracts  as  the  above  constitute. 
The  preceding  extracts  show  in  the  plainest  manner  that 
hamus  in  contact  with  air  converts  the  oxygen  contained  in 
the  latter  into  an  equal  volume  of  carbonic  acid,  which  it 
supplies  to  the  roots  of  plants  as  nourishment :  but  humus 
possesses  another  power,  equally  important,  which  I  have 
not  yet  particularly  remarked  upon ;  this  is,  the  power  of 
absorbing  and  supplying  to  plants  the  nitrogen  of  the  atmo* 
sphere.  Liebig  says, — **  Decayed  wood  (humus)  approaches 
very  nearly  to  charcoal  in  this  power ;  decayed  oak  wood 
absorbs  72  times  its  volume,  after  having  been  completely 
dried  under  an  air-pump.  We  have  here  an  easy  and  satis- 
factory means  of  explaining  still  further  the  properties  of 
humus,  or  wood  in  a  decaying  state*  It  is  not  only  a  slow 
and  constant  source  of  carbonic  acid,  but  it  is  also  a  means 
by  which  the  necessary  nitrogen  is  conveyed  to  plants." 

Now,  without  nitrogen,  plants  could  never  attain  maturity : 
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it  is  one  of  the  grand  essentials  to  vegetable  life,  and  is  con* 
tained  in  the  form  of  ammonia  in  the  atmosphere,  and  a 
vast  number  of  substances ;  as  will  be  more  particularly 
detailed  as  we  proceed.  We  find,  then,  that  humus  supplies 
to  plants  two  of  the  great  essentials  to  life  and  maturity ; 
and  from  this  we  can  judge  of  the  beneficial  influence  of  all 
substances  as  manure  which  are  capable  of  being  converted 
into  humus.  When  cane-trash  and  cane  leaves  are  returned 
to  the  soil,  they  speedily  become  transformed  into  humus 
(but  this  is  effected  much  more  rapidly  when  ploughed  into 
the  soil  in  a  green  and  moist  condition) ;  so,  indeed,  do  all 
descriptions  of  vegetable  matter ;  which,  therefore,  shows  us 
that  such  manure  should  be  carefully  collected  and  applied, 
as  occasion  demands,  in  order  to  afford  our  canes  an  abun* 
dant  supply  of  such  indispensable  nutriment. 

Wherever  the  supply  of  carbonic  acid  is  abundant,  that  of 
nitrogen  should  also  be  in  proportion,  otherwise  the  plant 
will  not  be  able  to  assimilate  the  carbon  with  suflicient 
energy ;  whereas,  when  an  adequate  supply  is  available,  the 
assimilating  power  is  greatly  increased,  and  the  carbon  is 
therefore  converted  to  the  uses  of  the  plant  in  abundance. 
But  although  nitrogen  is  indispensable  to  all  plants,  and  par- 
ticularly desirable  in  large  quantities  to  many,  yet  in  r^ard 
to  the  growth  of  the  cane,  and  the  formation  of  a  highly 
saccharine  juice,  this  is  not  the  case. 

A  sufficiency  is  required  to  stimulate  the  cane  plant  to  a 
due  energy  in  assimilating  the  carbon  contained  in  the  car- 
bonic acid  supplied  to  it  by  the  atmosphere  and  the  soil, 
so  as  to  ensure  a  fine,  vigorous,  well -developed  plant  : 
but  any  in  excess  of  this  has  an  injurious  tendency,  as  it 
conduces  to  the  formation  of  gluten  or  mucilage  in  the  plant 
instead  of  sugar.  Hence,  any  manure  containing  much  am- 
monia is  unfit  for  sugar-cane  cultivation.  Molasses  it  will 
produce  in  abundance,  but  at  the  expense  of  the  saccharine 
crystallizable  principle. 

On  the  other  hand,  if  the  quantity  of  nitrogen  presented 
to  the  plant  be  sufficient  only  to  induce  a  desirable  activity 
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in  the  organs  of  assimilatioD,  the  carbon  assimilated,  finding 
DO  nitrogen  with  which  to  combine,  (and  thus  form  new 
substances,  such  as  gluten,  albumen,  mucilage,  wood,  &c.) 
will  be  deposited  in  the  cells  in  the  form  of  sugar.  It  there- 
fore follows,  that  in  manuring  land  for  cane,  those  substances 
only  should  be  used  which  tend  to  supply  a  befitting  propor«- 
tion  of  the  elements  requisite  to  the  formation  of  a  well- 
developed  plant,  and  the  progressive  deposit  of  sugar  in  its 
cells. 

I  am  entirely  convinced  that  humus,  when  in  proper  quan- 
tities (as  is  the  case  when  the  whole  of  the  cane-trash  and 
leaves  is  returned  to  the  soil),  will  be  found  to  attract  from 
the  atmosphere,  and  supply  to  the  cane-plant,  as  much  nitro- 
gen as  it  requires  for  its  most  perfect  development,  and  the 
consequent  deposit  of  a  maximum  quantity  of  sugar  in  its 
cells. 

Caw^  sheepi  Iwrse  dung^  and  urine,  —  If  the  planter 
could  obtain  the  former  of  these  excrements  free  from  the 
strong  ammoniacal  impregnation  they  usually  receive  from 
the  urine  of  the  same  animals,  there  could  be  no  doubt  as  to 
their  beneficial  tendency  as  manures  for  the  sugar-cane ; 
but  mixed,  as  they  generally  are,  with  the  urine,  they  are 
exceedingly  objectionable.  In  the  dung  of  cows  and  sheep 
we  afibrd  the  land  silicate  of  potash  and  some  salts  of 
phosphoric  acid,  whilst  that  of  horses  furnishes  phosphate  of 
magnesia  and  silicate  of  potash,*  which  are  all  desirable 
substances  in  cane  culture ;  but  the  admixture  of  urine,  by 
supplying  them  with  ammonia,  altogether  alters  their  cha- 
racter and  renders  their  application  to  cane-fields  highly  inju- 
rious, in  consequence  of  the  formation  of  gluten,  albumen, 
mucilage,  &c.,  in  the  cane  as  before  noticed. 

In  Uie  West  India  Islands,  this  is  the  description  of 
manure  universally  used  in  the  cultivation  of  the  cane ;  and 
because  excellent  crops  have  been  obtained  from  lands  so 
treated,  it  has  always  been  maintained  as  the  very  type  of 
sugar-cane  manure.     The  excessive  quantity  of  molasses 

*  The  dung  of  these  catUe  conUiDe  nitrogen :  bat  in  very  minute  quantities. 
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resulting  from  canes  so  manared  was  neyer  attributed  to  the 
correct  cause,  until  the  celebrated  Liebig  opened  our  ejes, 
and  demonstrated  that  which  admits  of  no  gainsaying. 
Many  planters,  no  doubt,  can  furnish  numerous  instances 
of  verj  rich  and  pure  cane-juice  being  yielded  by  plant  canes 
which  had  been  generously  treated  with  cattle-pen  manure, 
and  they  may  be  apt  to  adduce  such  as  proof  of  the  incor- 
rectness of  the  rules  laid  down  by  Liebig ;  but  we  should 
consider  that  ammonia  is  extremely  volatile,  and  will  readily 
escape  into  the  atmosphere  as  carbonate  of  ammonia,  unless 
prevented  by  the  application  of  substances  (such  as  gypsum, 
clay,  burnt  clay,  &c.)  which  have  the  property  of  absorbing 
and  fixing  it ;  and  likewise  remember  the  exposed  state  of 
the  manure  collected  in  cattle-pens  on  West  India  estates, 
during  the  whole  period  of  its  accumulation:  sometimes 
twelve  to  twenty-four  months.  If  these  circumstances  are 
duly  considered,  it  will  be  quite  evident  that  by  far  the 
major  part  of  the  ammonia  originally  contained  in  the  ma- 
nure had  evaporated,  and  consequently  was  not  liable  to 
efiect  that  amount  of  injury  which  fresh  manure  of  this  kind 
undoubtedly  would. 

In  my  own  experience,  I  have  frequently  known  manure 
to  remain  accumulating  in  cattle-pens  for  upwards  of  two 
yearsy  until  the  whole  had  become  a  black  mass  of  a  pasty 
kind  of  substance,  from  which  only  a  faint  smell  of  ammonia 
emanated  ;  clearly  showing  that  a  very  small  proportion  of 
that  volatile  alkali  then  remained  in  it,  and  that  even  that 
portion  was  fast  escaping. 

This  ammoniacal  efl9uvia,  however,  was  only  perceptible 
on  the  manure  being  dug  into,  foi^  the  purpose  of  being 
carted  off  to  the  fields ;  during  which  operation,  and  its 
subsequent  exposure  in  heaps,  previous  to  being  "dropt" 
along  the  rows,  it  undoubtedly  lost  three-fourths — if  not 
more— H)f  what  remained  :  so  that,  by  the  time  it  was  placed 
in  a  position  to  act  on  the  cane-plants  as  a  manure,  the 
ammonia  was  almost  entirely  dissipated.  Now,  under  such 
circumstances,  ammonia  was  not  present  in  sufficient  quan- 
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tity  to  work  any  great  evil  to  the  crop  which  ensued ;  it  was 
therefore  of  good  quality,  and  did  not  produce  an  excess  of 
molasses. 

In  cases  of  "  fly-penning,"  so  common  in  Jamaica,  it  is 
usual  to  allow  1,500  or  2,000  head  of  cattle  to  the  acre;* 
thus  that  extent  of  land  receives  the  droppings  (liquid  and 
solid)  of  2,000  cattle  and  mules  during  one  night  of  say  thir- 
teen or  fourteen  hours,  which  certainly  cannot  amount  to 
less  than  6,000  lbs.  of  urine,  and  6,000  lbs.  of  dung. 

This  quantity  of  urine  must  be  very  injurious  to  the 
quality  of  the  juice  resulting  from  the  canes  planted  on  land 
so  treated ;  but  especially  so  when  the  soil  is  of  a  ferruginous 
clay,  as  the  metallic  oxides  absorb  and  prevent  the  escape  of 
the  ammonia  contained  in  the  urine,  by  forming  with  it  solid 
compounds. 

In  certain  other  soils,  the  effect  is  not  so  injurious ;  as 
the  constituents  of  the  soil,  not  being  of  a  character  to  fix 
the  ammonia,  it  escapes  into  the  atmosphere,  and  thus  relieves 
the  land. 

This  is  particularly  the  case  when  the  land  remains  long 
unploughed  or  undug  after  it  has  been  fly-penned,  as  the 
volatile  alkali  has  time  to  escape ;  this  is  also  facilitated 
by  the  operation  of  ploughing,  as  the  soil  that  has  been 
saturated  with  the  urine  is  turned  up  and  allows  of  a  freer 
Covape. 

Independent  of  the  solid  and  liquid  excrements  of  cattle, 
contained  in  what  is  termed  cattle-pen  manure,  of  course 
the  vegetable  substances  thrown  into  the  cattle-pen  (both 
as  fodder  and  litter),  and  trodden  down  by  the  cattle,  form 
a  very  large  proportion  of  the  whole,  and  must  be  allowed 
their  value,  as  matter  which  will  form  humus;  subject, 
however,  to  some  very  important  deductions.  These  consist 
chiefly  in  the  deterioration  they  have  suffered  during  a  long 

*  Calcnlated  by  the  number  of  cattle  and  mules  penned.  For  instance,  if  the 
eselotore  or  pen  be  half  an  acre  in  extent,  and  200  cattle  are  penned  therein 
for  fire  nfghti,  then  five  other  nights  on  the  next  half  acre,  the  land  is  said  to 
leeeire  S,000  head  to  the  acre. 
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period  of  decomposition,  and  the  ammoniacal  impregnation 
they  have  received  by  being  in  contact  with  ammoiiia. 

Again,  when  the  collected  manure  has  not  andergone 
that  protracted  process  of  decomposition,  bat  is  applied 
comparatively  fresh,  the  seeds  of  the  various  grasseSf  weeds 
ke,  &c.  eaten  by  the  cattle  and  dropped  in  their  manure, 
together  with  the  seeds  of  the  grasses  and  weeds  which 
have  been  collected  by  the  planter,  and  thrown  into  his 
cattle-pen  to  make  manure,  all  spring  up  in  the  cane- 
fields,  and  give  a  very  great  deal  of  trouble  ere  they  can 
be  eradicated :  especially  fox-tail  grass,  bahama  grass,  and 
numerous  others,  which  are  but  too  well  known  to  every 
Jamaica  sugar-planter. 

The  ammonia  in  cattle  excrements  speedily   evaporates 
(as  carbonate  of  ammonia),  if  not  fixed ;  and  by  bo  escaping, 
the  very  injurious  effects  which  it  works  in  the  formation 
of  mucilage,  &c.  &c.  in  the  cane  are  prevented,  either  in 
part  or  altogether,  according  to  the  proportion  remaining; 
but  when  clay  is  thrown  into  the  cattle-pen,  or  when  fly- 
penning  is  resorted  to  on  ferruginous  soils,  the   ammonia 
becomes  fixed,  and  therefore  cannot  escape.    In  these  cases, 
the  injury  to  the  cane  crop  is  undoubted  and  excessive, 
so  that  good  sugar  cannot  be  expected  from  the  ^' plant 
canes,"  and  even  the  first  ratoons  may  be  injuriously  effected 
also.     But  I  consider  that  when  no  such  clay,  or  other 
substance  possessing  similar  power,  has  been  intermingled 
with  the  excrement;  if  it  be  suffered  to  remain  long  in 
the  cattle-pen,  and  is  worked  up  (as  I  have  seen  it)  so 
as  to  expose  the  interior  parts  to  the  air,  the  greater  part 
of  the  ammonia  will  escape,  and  leave  the  mass  injurious 
only  to  the  extent  of  that  lesser  part  remaining. 

The  gross  mixture  included  under  the  head  of  cattle- 
pen  manure,  is  very  similar  in  character  to  the  farm-yard 
manure  of  Europe ;  which  contains  when  fresh,  the  following 
substances : —  * 

*  See  M.  Ginrdin's  prize  eisaj  on  Manures,  chapter  t. 


CATTLB-PEN    MANURE.  206 

Water.. 75 

Soluble,  yegeUble,  and  animal  matters } 

SolublesaltB   \  ^ 

Insoluble  yegetable  and  animal  matters •\ 

Insoluble  salts SSO 

Vegetable  fibre  and  straw 3 

100 

Boussingault  thus  represents  the  composition  of  farm- 
yard manure,  after  six  months'  (fermentation),  which  he 
calls  ordinary  dung — 

Water    • • '. 70*3 

Oiiganic  matters     li'OS) 

Salts  and  eartb 6-67  J^*^ 

1000 

Whereas  this  description  of  dung,  when  reduced  by  a 
long  continued  fermentation  to  a  pasty  brownish-black  mass 
or  black  butter,  has  the  following  composition,  according  to 
Boussingault : — 

Water 72-20 

Organic  soluble  matter  and  soluble  salts 1*50 

Insoluble  salts    10*27 

^traw  cottYerted  into  peat    12-40 

Finely  diyided  peaty  matter  analogous  to  tbe  fore- 
going   ..•• 3*63 

10000 

Richardson  obtained  a  slightly  different  result  from  the 
analysis  of  an  average  specimen  of  manure,  in  the  state  in 
which  it  is  spread  on  the  land. 

Water 6490 

Organic  matters 24-71 

Ti*i«--.l    CSand    3-20-) 

^f^  <  Soluble  salts 1-34  SlO-83 

matters.  (^ i^olnble salU 5-793 

100-00 

M.  Girardin  goes  on  to  remark,  "  But  if  a  slight  degree 
of  fermentation  is  capable  of  destroying  the  cohesion  of 
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« 

yegetable  fibre,  predispoBing  it  to  decomposition^  and  so- 
lution,  is  useful  to  manure  before  spreading  it  on  the 
land,  a  long  continuance  of  the  same  action  will  prove 
injurious;  as  is  seen  in  the  heaps  of  manure  on  our  farms. 
Under  these  circumstances,  the  mass  becomes  strongly 
heated,  numerous  chemical  reactions  take  place,  the  con- 
stituents are  completely  decomposed,  an  abundant  dis- 
engagement of  gases  takes  place,  and  a  dark-coloared 
liquid  is  formed.  Dung  thus  loses  25  per  cent,  of  its 
original  bulk,  so  that  a  hundred  cart-loads  of  fresh  manare 
are  reduced  to  serenty-five  loads.  The  gases  disengaged 
consist  chiefly  of  carbonic  acid,  carburetted  hydrogen,  and 
ammonia;  the  useful  effects  of  which  are  thus  lost.*' 

The  very  yaluable  effects  of  ammonia,  in  the  prodaction 
of  wheat  and  other  crops,  are  well  known:  but  it  has 
been  shown  that  its  effects  are  quite  opposite  when  applied 
to  the  sugar-cane ;  producing  yery  large  fine-looking  plants, 
'  but  preyenting  the  deposit  of  sugar  in  that  abundance  which 
is  desirable.  It  follows,  therefore,  that  the  escape  of  the 
ammonia  contained  in  cattle-pen  manure,  should  be  facilitated 
by  eyery  possible  means,  when  such  manure  is  to  be 
applied  in  the  cane-fields.  But  the  carbonic  acid  and  car- 
buretted hydrogen  (a  compound  of  carbon  and  hydrogen), 
evolved  during  the  process  of  "  putrefaction"  aboye  spe- 
cified, is  a  very  serious  loss,  and  should  be  preyented 
with  as  much  care  as  the  escape  of  the  ammonia  is  assisted. 
The  planter  who  uses  such  manure  (to  his  cane  crop)  does 
not  require  putrefaction  to  take  place  in  it,  although  he 
needs  the  assistance  of  the  fermentative  process ;  therefore, 
if  he  works  up  his  manure  frequently,  the  ammonia  will 
the  more  speedily  be  evolyed  :  the  fermentative  process  will 
not  be  arrested,  whilst  the  putrefactive  will  be  prevented. 
Of  course,  I  do  not  contemplate  immense  collections  of 
manure,  such  as  have  been  before  alluded  to,  but  moderate 
quantities;  which  the  planter  can  without  much  labour 
turn  up  and  expose  to  the  air  at  periods,  until  the  fer- 
mentation has  reduced  the  cohesion  of  the  yegetable  fibre, 
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and  the  ammonia  has  escaped  from  tbe  mass.  These  objects 
▼ill  be  quickly  effected  if  the  manure  be  frequently  worked 
up ;  andt  as  I  before  remarked,  the  putrefactive  process  will 
be  prevented:  but,  although Jhe  ammonia  will  escape  in 
large  quantities,  yet  there  will  certainly  remain  a  small 
quantity  entangled  in  the  mass,  which  will  find  its  way 
to  the  roots  of  the  canes,  and  work  mischief  in  proportion 
to  the  extent  of  that  quantity.*  Therefore  it  is  that  I 
do  not  feel  inclined  to  condemn  the  old  practice  of  planting 
corn  (maize)  amongst  canes  manured  with  cattle«pen 
manure :  on  the  contrary  (as  stated  at  page  78),  I  con- 
sider much  benefit  may  be  derived  from  it;  especially 
when  the  leaves  and  stalks  of  the  corn  are  moulded  into 
the  soil,  whilst  yet  quite  green  and  succulent.  The 
com  plants  tend  to  absorb  the  ammonia  conveyed  to 
the  soil  in  the  manure,  which  they  appropriate  in  the 
formation  of  their  corrf  grains  or  seed,  whilst  in  their 
decay  they  furnish  the  cane  with  a  large  supply  of  humus. 

Cattle-pen  manure,  intended  for  manuring  guinea-grass 
pieces,  cannot,  in  my  opinion,  be  applied  too  soon  after 
collection :  the  process  of  decomposition  should  be  allowed 
to  take  place  wholly  in  the  soil,  by  which  a  gradual  supply 
of  nourishment  would  be  afforded  to  the  grass  plants  dunng 
the  whole  process,  as  well  as  during  that  of  decay  (ere« 
macausis)  also. 

I  should  not  have  dwelt  so  long  on  this  subject,  had 
I  not  known  that,  in  opposition  to  all  that  can  be  advised 
against  the  practice,  cattle-pen  manure  will  long  be  used 
on  West  India  estates.  I  have  therefore  endeavoured  to 
show  how  the  injurious  component  (ammonia)  may  be  got 
rid  of  in  part,  and  the  mischievous  effect  of  the  remainder, 
he  safely  and  beneficially  diverted.    (See  Lime,) 

Human  faces  and  urine, — From  what  has  already  been 
said,  it  is  evident  that  this  manure  must  be  open  to  the 
same  objection  as  that  of  cattle;  only  that  the  former  is 

*  This  Rko  may  be  prevented  by  tbo  application  of  caustic  Ume  to  the 
lotaaan,    (See  Ume.) 
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by  many  degrees  richer  and  more  aboandiog  in  ammonia. 
The  faeces  contain  ammonia,  but  not  in  snch  large  quantities 
as  the  urine:  they  are  chiefly  x&laable  (for  csane-fields) 
by  reason  of  the  phosphates  they  contain. 

On  the  continent  of  Europe,  both  solid  and  liquid  ex- 
crements are  collected,  and  treated,  whilst  still  quite  soft. 
with  wood-ashes  or  other  substances  containing  caustic 
lime ;  which  deprives  them  of  their  loathsome  effluvia,  and 
completely  expels  the  ammonia  contained  in  them.  In 
1846,  a  most  praiseworthy  attempt  was  made  in  Bridge- 
town, in  Barbadoes,  to  render  these  substances  available 
for  sugar-cane  cultivation,  and  at  the  same  time  to  puriiy 
the  air  of  the  town ;  which  suffered  much  fronai  the  offensir e 
effluvia  arising  from  the  night-soil,  in  the  place  where  it  had 
been  deposited.  I  am  not,  however,  in  a  position  to  say 
whether  this  meritorious  enterprise  is  still  being  carried 
out  or  not :  although  it  is  to  be  hoped  that  sach  is  the  case. 

The  parties  conducting  the  operations  took  the  same 
means  of  depriving  the  substance  of  its  faecal  smell,  as 
that  practised  on  the  continent :  viz.,  the  application  of 
caustic  lime ;  which  effected  the  complete  expulsion  of  it) 
ammonia,  and  left  it  with  only  an  earthy  smell.  It  had 
the  name  of  "  Poudrette"  given  to  it,  and  from  frequent 
trials  made  with  it  on  cane-fields,  it  was  pronounced  to 
be  "  a  powerful  and  highly  valuable  manure." 

According  to  a  chemical  examination  made  of  this  poa- 
drette,  it  was  found  to  be  composed  chiefly  of  phosphate 
and  carbonate  of  lime,  with  a  little  magnesia,  silica,  and 
sulphate  of  lime,  and  a  trace  of  phosphate  of  magnesia,  sul- 
phate of  lime,  and  lime,  in  addition  to  a  considerable  portion 
of  organic  matter.  The  chemical  operator  remarking  on  it, 
says— «*  The  lime,  in  the  form  of  carbonate,  which  is  abun- 
dant in  it,  is  an  addition  made  in  its  preparation;  and  in 
consequence  of  this  addition,  it  may  be  inferred  that  there 
is  an  absence  of  ammoniacal  salts :  lime  having  the  pro- 
perty,  as  is  well  known,  of  decomposing  all  these  salts, 
and  of  expelling  the  volatile  alkali.    But  though  destitute 
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of  ammonia  ready  formed,  it  contains  in  its  organic  matter 
the  elements  of  this  alkali ;  thus  subjected  to  destructive 
distillation,  the  fluid  which  came  over,  mixed  with  lime, 
emitted  a  strong  ammoniacal  odour/' 

From  this  analysis  and  these  remarks,  it  would  appear 
that  the  feecal  matter  was  treated  with  lime,  whilst  it  was 
in  a  perfectly  fresh  condition;  otherwise  had  fermentation 
taken  place  to  a  degree  sufficient  to  decompose  the  organic 
structures,  the  disunion  of  their  elements  would  have  al- 
lowed of  the  lime  acting  on  them,  to  the  expulsion  of  the 
ammonia;  for  in  the  continental  poudrette  the  ammonia 
is  entirely  expelled  (Liebig),  which  seems  to  show  that 
the  lime  was  added  after  fermentation  had  destroyed  its 
organic  parts.* 

Human  faeces  and  urine  are  also  much  used  by  the 
Chinese  in  the  Straits  of  Malacca,  in  cultivating  the  sugar- 
cane, as  well  as  all  other  plants.  They  carefully  collect 
these  excrements  from  every  house,  and  depositing  them  in 
a  pit  or  receiver  made  of  brick-work,  suffer  them  to  decom- 
pose; they  then  add  ashes  and  common  earth,  which  they 
thoroughly  mix  up  with  them,  and  apply  to  their  fields 
and  gardens.  The  practice  is  so  general,  that  in  every 
Chinaman's  garden  these  receptacles  are  to  be  found ;  and 
their  not  using  lime  or  even  ashes  until  the  excrement 
is  partially  decomposed,  is  sufficiently  evidenced  by  the 
offensive  effluvia  arising  from  them.  In  Bengal,  human 
excrements  are  never  used  for  manure,  to  the  best  of  my 
knowledge;  but  there  certainly  is  no  country  where  the 
system  would  be  more  beneficial,  both  for  the  sake  of  in- 
creased crops  and  purifying  the  air.  The  natives  of  India 
are,  without  exception,  the  very  filthiest  people  in  the  world, 
in  regard  to  faecal  matter,  which  they  deposit  around  their 

*  The  poudrette  made  in  Paris  b  now  mixed  with  a  Bmall  quantity  of  sul- 
phate of  iron  (copperas)  in  solution,  whicli  depriyes  the  fseal  matter  of  all 
•dell,  by  condensing  the  ammonia  as  well  as  the  sulphuretted  and  phosphu- 
retted  hydrogen,  which  together  produce  the  characteristic  effluvia.  This  salt 
acts  on  the  ammonia  by  its  acid,  and  on  the  gases  by  its  oxide :  thus  the  most 
noisome  cesspools  may  bo  rendered  almost  entirely  inodorous. 


210  MANURBS  CHBKIOAXAT  CONBIBBRED. 

dwellings  in  the  most  disgusting  manner,  bo  that  tbdr 
Tillages  are  offensire  in  the  eztrome. 

Nor  is  this  confined  to  villages  alone ;  for  even  in  and 
about  Calcutta,  the  rides  and  drives  are  horribly  polluted 
in  the  same  manner ;  but  especially  the  principal  carriage 
drive  along  the  « Strand"  (the  Hyde  Park  of  Calcatta), 
which  I  have  known  to  be  so  unbearable  at  times,  tliat 
I  could  not  pass  without  being  obliged  to  use  my  hand- 
kerchief. This  arises  from  the  numerous  budjerows,  bow- 
leoB,  and  boats  of  all  descriptions  which  are  permitted  to 
leeffoo  between  Chandpaul  ghaut,  and  the  fort;  the  boat- 
men belonging  to  which)  together  with  numerous  other 
persons,  are  constantly  committing  this  disgusting  nizi' 
sance. 

The  quantity  which  might  be  collected  in  Calcutta  (with- 
out any  trouble  whatever)  is  quite  incredible^  and  if  treated 
with  caustic  lime  to  expel  the  ammonia,  might  be  made 
available  for  sugar-cane  cultivation ;  or  if  with  burnt  day, 
gypsum,  or  other  substances  to  fix  the  ammonia,  then  for 
wheat  and  other  crops  requiring  a  large  supply  of  nitrogen. 
There  is  only  one  caste  amongst  the  natives  who  I  kno^ 
can  be  induced  to  undertake  the  ofiice  of  nightmen;  this 
is  the  "  Mehta  caste,"  whose  proper  employment  it  is. 

There  are  others,  such  as  the  Dhomes,  Pariahs,  Chumahs, 
and  the  Dhanghers,  who  might,  and  perhaps  do,  perform 
such  work  about  Calcutta ;  although  I  am  not  aware  of  the 
fact. 

From  what  has  been  said  on  the  subject,  it  is  apparent 
that,  to  convert  human  excrements  into  a  manure  desirable 
for  the  canes,  the  ammonia  contained  must  be  whollj  ex- 
pelled ;  which  is  quite  easy  of  accomplishment. 

G^uano.— -There  does  not  appear  to  me  to  be  any 
substance,  concerning  which  more  contradictory  and  in* 
correct  accounts  have  been  given,  than  of  the  celebrated 
manure  known  as  guano. 

Humboldt  says, — "  During  three  hundred  years,  the  coast 
birds  have  deposited  guano  only  a  few  lines  in  thickness. 
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This  shews  how  great  mnBt  haye  been  the  number  of 
birds,  and  how  manj  centuries  must  hare  passed  oyer,  in 
order  to  form  the  present  guano  beds." 

Dr.  Ure  and  almost  eyery  other  writer  on  the  subject 
haye  adopted  the  idea  of  guano  being  entirely  an  excre- 
mentitious  deposit ;  and  in  consequence,  many  yery  curious 
calcnlations  haye  been  made,  with  a  yiew  to  show  how  many 
centuries  mnst  haye  elapsed  during  the  accumulation  of  the 
great  guano  beds. 

Bnt  from  testimony  which  I  am  about  to  adduce,  it  is  yery 
evident  that  these  notions  are  absurd  and  ludicrously  in- 
correct. 

In  1845,  an  enterprising  mercantile  firm  despatched  a 
yessel  to  the  west  coast  of  Africa,  to  search  for  nitrate  of 
potash,  which  was  said  to  exist  there  in  large  quantities. 
This  being  a  yaluable  substance,  the  owners  also  engaged 
the  professional  seryices  of  Mr.  T.  E.  Eden,  jun.,  (a 
member  of  the  college  of  surgeons  in  London)  in  order 
that  the  enterprise  might  not  fail  for  lack  of  proper  chemical 
knowledge.  This  gentleman,  although  he  did  not  discover 
nitrate  of  potash  which)  in  all  probability  neyer  existed 
there)  yet  has  presented  the  public  with  a  yery  interesting 
and  well  written  work,  detailing  some  of  the  particulars 
relatiye  to  the  expedition,  and  giving  a  highly  satisfactory 
account  of  the  substance  denominated  guano.* 

I  haye  much  pleasure  in  introducing  extracts  from  his 
work,  descriptive  of  the  facts  which  presented  themselves 
to  his  observation ;  feeling  confident  that  the  account  he 
gives  of  guano,  will  prove  acceptable  to  my  readers.  He 
says — 

^'Having  left  England  under  the  common  impression 
that  guano  was  the  dung  of  birds,  when  I  first  saw  this 
substance  (cake  guano)  I  concluded  that  I  had  at  last 
discoyered  the  veritable  guano,  and  that  I  should  find  in 
it  a  large  quantity  of  uric  acid ;  but  as,  upon  analysis,  it 

*  When  no  nitrate  of  potash  could  be  found,  the  yessel  took  in  a  cargo  of 
guano. 

p  2 


212  MA1IURB8  CHBMICALLT  CONSIDERED. 

was  foand  to  be  composed  chiefly  of  phosphate  of  Itme,  the 
idea  which  I  had  taken  was  not  admissible."    ♦     *      ♦      ♦ 

"  At  Ichaboe,  the  surface  of  the  rock  was  covered  in  some 
places  with  masses  of  decomposed  sea-shells ;  which,  how- 
ever, contained  some  ammonia,  and  formed  part  of  the  last 
cargoes  which  had  been  taken  from  that  island.  The  shells 
appear  to  be  of  an  existing  species  of  bivalve.  Masses  of 
these  decomposed  shells  were  also  found  on  the  isLands 
of  Angra  Pequena.  This  deposit  exists  more  or  less  at 
the  bottom  of  the  guano  on  all  the  islands  which  I  have 
visited."      «#♦##### 

'^  There  can  be  no  question  that  the  excrement  of  birds 
enters  partly  into  the  composition  of  guano,  but  it  forms 
a  very  small  proportion.  I  saw  on  one  occasion  a  film 
of  a  beautiful  pink  colour  (purpuric  acid  ?)  upon  the  sur- 
face of  the  rock,  but  it  was  not  in  sufficient  quantity 
to  be  collected,  and  I  have  not  been  able  to  procure 
any  appreciable  quantity  of  uric  acid  in  the  analysis  of 
guano."        ***##* 

''  The  birds  do  not  produce  so  bulky  an  excrementitious 
deposit  as  the  birds  of  our  own  islands,  and  their  dung 
cannot  be  separated  from  the  other  constituents  of  guano. 
Such  being  the  appearances  which  presented  themselves 
to  me,  on  my  visit  to  the  guano  islands,  my  preconceived 
notions  became  entirely  changed,  and  I  no  longer  regarded 
this  product  as  entirely  excrementitious,  but  as  composed 
of  the  carcasses  of  numerous  birds  and  seals,  which  either 
live  and  die  on  the  islands,  or  visit  them  for  the  purposes 
of  propagation  and  food.  In  the  natural  history  of  these 
birds  and  animals,  therefore,  is  to  be  found  the  true  source 
of  this  valuable  product.  It  is  probable  that  the  first 
deposition  is  composed  principally  of  seals  and  penguins  : 
these  animals  possessing  greater  powers  of  locomotion  in 
the  water  than  on  land,  are  led  to  prefer  the  shelving  and 
the  lowest  parts  of  granite  islands ;  gannets  and  shags  may 
also  be  associated  with  them,  at  the  same  time  preferring 
the  higher  rocks  of  the  same  island.      After  the  lapse 
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of  many  generations  of  these  animals,  and  when  an  island 
has  become  elevated  from  the  continual  accession  of  their 
remains,  it  is  easy  to  conceiye  that  it  will  be  no  longer 
convenient  or  accessible  for  seals,  and  perhaps  for  pen- 
guins;  after  which  the  future  accumulations  will   consist 
entirely  of  the  remains  of  winged  birds.     It  is  also  pro- 
bable, from  some  peculiarities  in  their  habits,  with  which 
I    am   not  acquainted,  that  birds  themselves  will  forsake 
the  gaano  islands,  when  the  mass  has  obtained  any  con- 
siderable elevation.    This   I   am  informed   is  the  case  oji 
the  Peruvian  coast,  where  the  guano,  being  m  some  places 
as  mnch  as  three  hundred  feet  in  thickness,  is  no  lonsfer 
frequented  by  birds.     It  is  to  be  hoped   that  their  burial 
grounds  may  be  speedily  cleared,  that  they  may  renew  their 
valaable  deposits."        #♦*### 

"  The  following  are  the  ingredients  which  enter  into  the 
formation  of  guano : — water,  animal  matter — 

Phosphoric,  sulphuriCi  mariatic  .  • . .  Mineral  acids. 

UriCi  oxalic,  carbonic    Organic  acids. 

Ammonia,  potash,  soda Allcaline. 

Lime,  magnesia Alkaline  earths. 

Silica,  alumina    Earths. 

Upon  each  of  which  it  will  be  ne\;essary  to  make  a  few 
remarks.  Water,  as  it  relates  to  guano,  must  be  considered 
in  three  ways — First,  that  resident  in  the  bodies  of  all 
animals ;  second,  that  of  the  atmosphere ;  and  third,  that 
which  falls  as  rain.*  If  this  last  be  too  abundant,  the 
Talnable  products  will  be  washed  away ;  if  moderate,  the 
decomposition  will  go  on  more  or  less  rapidly  :  depending 
upon  the  quantity  which  falls,  and  in  some  measure  upon 
the  age  of  the  guano,  or  the  time.it  has  been  deposited 
and  subject  to  the  decomposing  action.  Morrell  states  in  his 
account  of  Possession  Island,  that  there  appeared  to  have 
been  a  plague  or  murrain  among  the  seals,  as  the  island 
was  covered  with  their  dead  carcasses.    When  we   were 

*  Abbreviated. 
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there,  after  the  lapse  of  seventeen  years  since  Monreirs 
voyage,  these  seals  (supposing  them  to  be  the  same)  were 
not  so  much  decomposed  but  that  their  fur  was  distin* 
guishable,  and  was  shipped  in  large  quantities  by  many 
of  the  vessels.  The  decomposition  continues  to  progress 
in  the  ship's  hold,  when  the  guano  is  very  damp.  That 
which  we  obtained,  though  giving  a  slightly  acid  solution 
in  water,  and  having  very  little  smell  of  ammonia  when 
first  shipped,  upon  our  arrival  at  St.  Helena,  gave  off  so 
n^uch  as  to  produce  tears,  and  a  difficulty  of  breathing 
upon  descending  the  hatchway.  This,  however,  in  a  great 
measure  disappeared  during  the  passage;  but  I  still  ob- 
served that  the  smell  was  much  stronger  on  a  damp  night 
than  on  a  dry  one.  The  far  shipped  from  the  island  is  said 
to  have  become  converted  into  powder  before  reaching  Eng- 
land." 

Animal  matter  is  a  most  valuable  ingredient  in  guano,  and 
the  source  from  which  many  of  the  others  are  derived.  It 
shows,  indeed,  that  the  guano  has  still  to  undergo  further 
changes,  and  that  the  proximate  principles  of  the  animal 
bodies  are  not  yet  entirely  converted  into  the  chemical  prin- 
ciples :  but  these  changes  will  probably  take  place*  in  the 
soil,  through  the  agency  of  plants.  All  the  ammonia  and 
organic  acids  are  derivable  from  it,  and  the  proportion  of 
latent  ammonia  will  entirely  depend  on  it.  I  have  found  as 
much  as  12  per  cent,  of  animal  matter,  precipitable  by  acids 
(albumen?)  in  the  soluble  portion  of  the  guano  of  Possession 
Island,  besides  some  which  was  not  so  precipitable,  and 
was  probably  gelatine. 

Phosphoric  a^id  {diphosphate  of  ammonia)^  of  the  mineral 
acids,  is  the  most  abundant  and  most  important  in  animal 
bodies,  entering  largely  into  the  formation  of  the  bones.  The 
nervous  matter  of  animals  has  been  long  known  to  conlxun 
phosphorus ;  it  is  important  as  forming  in  itself  the  food  of 
plants,  and  as  producing,  with  ammonia,  a  salt  least  liable 

*  See  on  this  subject  the  extracts  from  Liebi^^,  already  given,  on  Fermentatioo, 
Putrefaction^  and  Decay  or  Bremacausis. 
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to  become  decomposed  and  removed  in  a  moist  climate.  I 
have  generdlj  foand  it  in  a  state  of  acid  biphosphate  of 
aouQonia^  and  composed  as  follows  :— 

Per  cent. 

leqniTalent  of  phosphoric  acid 71*4        »      61-70 

1  ,y  ammonia  17*15      -s      14-84 

8  „  water 87*  »      S3'37 

116-55  100- 

At  HoUam's  Bird  Island,  this  salt,  having  been  dissolved 
by  the  dews  and  mists,  had  filtered,  as  it  were,  through  the 
guano,  and  had  become  crystallized  through  its  substance, 
but  most  abundantly  at  the  bottom.  It  is  very  soluble  in 
water,  bnt  if  not  washed  away  is  a  most  permanent  salt,  and 
uot  likely  to  be  dissipated  by  the  air.  I  have  found  it  to  be 
also  the  most  abundant  compound  of  ammonia  in  African 
guano.  Its  presence  in  skulls  and  bones  is  exceedingly 
curious  and  instructive,  especially  in  the  cavities  of  long 
bones;  for  since  marrow  does  not  contain  nitrogen,  the 
ammonia  of  the  salt  cannot  be  derived  from  that  source. 
Possibly  the  animal  matter  of  the  bone  has  undergone  some 
change,  whereby  the  ammonia  has  been  formed,  and  the 
phosphoric  acid  has  been  taken  away  from  the  bone  itself, 
as  the  bones  containing  it  are  generally  in  a  decomposing 
state. 

Phosphate  of  lime. — Phosphoric  acid  is  also  in  union  with 
lime.  This  salt  forms  the  principal  part  of  the  bones  of 
animals,  and,  according  to  the  analysis  of  all  chemists,  of 
every  description  of  guano  also.  It  does  not  form  so  valu- 
able a  manure  as  biphosphate  of  ammonia,  but  more  so  than 
ground  bones,  which  are  much  employed  in  many  soils.  It 
is  composed  of— 

8  equifalenta  of  Mme • •• 22S* 

8  <  <  phoephoric  acid 214-3 

442-S 
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The  large  amount  of  phosphorus  necessary  for  the  ibnnt- 
tion  of  these  salts,  is  derived  by  the  seals  and  birds  from 
the  fish  on  which  they  feed.  The  waters  of  the  ocean  oc 
this  coast  are  very  phosphorescent,  and  the  sea  would  fire* 
quently  break  over  the  island,  during  a  dark  night,  like  z 
sheet  of  fire. 

Phosphate  of  soda  and  ammonia  is  found  abundantly  at 
Possession  Island,  in  rhombic  octohedral  crystals,  mixed  np 
with  the  hair  of  the  seals ;  and  also  at  the  bottom  of  the 
guano  at  HoUam's  Bird  Island,  in  association  with  crystals 
of  biphosphate  of  ammonia.  It  is  a  very  valuable  constituent 
of  guano,  and  consists  of-— 

Percent. 

1  phosphoric  acid • 71*4      =    35*75 

1  ammonia  17*15    =      8*17 

1  0oda    31*3      =:     10-63 

lOwater    , 900      =    45-45 


100- 


Phosphate  of  ammonia  and  magnesia^  in  union,  form  another 
double  salt ;  which,  being  almost  insoluble,  is  united  with 
phosphate  of  lime  and  animal  matter,  to  constitute  the 
insoluble  part  of  guano.  It  also  forms  glittering  crystals  in 
the  stone  or  cake  guano,  which  has  not  been  much  exposed 
to  sca^'Water.    Its  composition  is  as  follows  : — 

Percent. 

1  phoaphorfc  acid 71*4    =    30*11 

2  ammonia 34*3    s     10*23 

1  magnesia 41*4    =:     17*40 

lOwater 00*0    s    42*20 

100- 

Sulphuric  and  muriatic  acids  are  present  in  small  quan- 
tities in  animal  structures,  and  likewise  in  sea-water.  In 
guano  they  are  generally  combined  with  the  fixed  alkalies, 
as  potash,  soda,  &c.  Common  salt  (chloride  of  sodium)  is 
frequently  deposited  in  much  abundance  by  the  evaporation 
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of  salt  water,  with  which  the  gnano  has  been  intermingled  ; 
bat  this  can  only  be  the  case  at  those  islands  which  are 
^washed  by  rollers,  or  whose  slight  elevation  and  peculiar 
construction  induce  the  formation *of  spray. 

Uric^  oxaUcj  and  carbonic  acids. — ^These  three  organic  acids 
are  formed  from  the  animal  matter,  being  composed  of  the 
same  ultimate  constituents  in  variable  proportions.     They 
have  the  faculty  of  passing  from  one  to  the  other  as  the  de- 
composition advances.    Thus  uric  acid,  a  fixed  and  inso- 
luble product,  so  long  as  it  remains  such,  under  favourable 
circiunstances  undergoes  various  changes,  and  gives  rise  to 
volatile  and  soluble  products,  one  of  which  is  carbonate  of 
ammonia.     Oxalic  acid  is  also  prone  to  be  resolved  into 
carbonic  acid.  'The  principal  and  most  important  agent  in 
the  production  of  these  changes  appears  to  be  water,  for 
which  reason  guano  deposited  in  a  dry  climate  is  so  much 
to  be  preferred.     I  have  made  several  attempts  to  discover 
uric  acid  in  the  guano  of  Possession  Island,  but  without 
success. 

Ammonia  is  considered  the  most  valuable  ingredient  in 
guano ;  the  salt  which  is  most  permanent  in  a  moist  climate 
is  the  biphosphate;  but  the  urate  of  ammonia  is  by  far 
superior,  on  account  of  its  comparative  insolubility,  and  also 
because  the  uric  acid  yields  a  large  quantity  of  ammonia  by 
its  decomposition  in  the  soil,  in  addition  to  that  with  which 
it  is  chemically  combined.  Carbonate  of  ammonia  is  found 
chiefly  in  damp  guano ;  it  is  perhaps  the  least  valuable  of 
the  salts  of  ammonia,  on  account  of  its  volatility.  The  smell 
which  guano  naturally  possesses  arises  from  the  escape  of 
this  salt ;  but  though  guano  with  a  strong  smell  is  usually 
preferred,  it  is  not,  by  any  means,  a  good  criterion.  That 
which  has  no  smell  will  often  be  found  to  contain  a  much 
larger  quantity,  combined  with  such  acids  as  prevent  its 
volatilization.  A  much  better  test  of  the  quality  of  guano 
is  to  mix  with  it  some  caustic,  potash,  or  lime,  which,  uniting 
with  the  acids,  sets  the  ammonia  (present)  free. 
Potash  and  soda  are  occasionally  united  with  mineral  acids, 
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bat  in  «inall  quantities ;  their  salts,  therefore,  do  not  enter 
extensively  into  the  composition  of  guano. 

Lime  is  sometimes  combined  with  oxalic  acid  in  the  inso- 
luble portion,  and  mixed*  with  phosphate  of  lime ;  but  I 
believe  it  is  much  more  frequently  present  as  a  carbonate* 

Magnena  may  be 'found  in  combination  with  phosphoric 
acid  and  ammonia. 

Silica  and  alumina  are  present  in  the  remains  of  animals 
only  in  minute  quantities,  and  in  this  point  of  view  are  of 
no  importance  in  the  composition  of  guano.  But  guano 
islands  which  are  situated  in  close  proximity  to  a  sandy 
coast,  are  likely  to  become  impregnated  with  particles  of 
sand,  which,  being  wafted  by  the  wind,  contaminate  the 
guano,  sometimes  to  a  considerable  extent.  Sand  does  not 
appear  to  be  used  by  the  guaniferous  birds  for  the  purpose 
of  triturating  their  food ;  they  seem  to  be  provided  with  a 
thick  membranous  stomach,  far  less  muscular  than  the  giz- 
zard of  land  birds.  The  granite  pebbles  swallowed  by  seals 
for  the  purpose  of  ballasting  them,  are  found  dispersed 
through  masses  of  seal  guano.  I  have  endeavoured  to 
direct  attention  to  guano,  principally  with  a  view  to  eluci- 
date the  phenomena  which  presented  themselves  to  me,  and 
I  hope  suiEcient  has  been  said  to  remove  every  doubt 
*^that  guano  is  not  formed  exclusively  by  the  dung,  but 
chiefly  by  the  carcasses  of  birds  and  seals." 

Such  is  Mr.  Eden's  highly  interesting  account  of  guano 
(which  I  have  taken  the  liberty  of  abbreviating  in  many 
places,  in  order  to  suit  these  pages),  and  I  think  with  him, 
that  no  doubt  can  be  entertained  as  to  the  origin  of  the 
great  guano  beds,  both  Peruvian  and  African.  Captain 
Morell  says,  *<  On  the  surface  of  this  island  (Possession 
Island,  September  1828),  I  saw  the  effects  of  a  pestilence 
or  plague,  which  had  visited  the  amphibious  inhabitants  of 
the  ocean  with  as  much  malignity  as  the  Asiatic  cholera 
has  the  bipeds  of  the  land.  The  whole  island  was  literally 
covered  with  the  carcasses  of  fur  seal,  with  their  skin  still  on 
them.    They  appeared  to  have  been  dead  about  five  years, 
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a,nd  it  was  evident  that  they  had  all  met  their  fate  about  the 
same  period.    I  should  judge,  from  the  immense  multitude 
of  bones  and  carcasses,  that  not  less  than  half  a  million  had 
perished  here  at  once ;  and  that  they  had  all  fallen  victims  to 
some  mysterious  disease  or  plague.  *  *  *  These  two  islands 
(at  Angra  Pequena)  have  once  been  the  resort  of  immense 
numbers  of  fur  seal,  which  were  doubtless  destroyed  by  the 
same  plague  which  made  such  devastation  amongst  them  ol 
Possession  Island,  as  their   remains  exhibited  the  same 
appearance  in  both  cases.    Shags  and  penguins  had  now 
taken  entire  possession  of  the  islands.*' — MorreWs  NarraHve. 
I  have  every  reason  to  believe  the-  above  account  to  be 
correct,  as  it  has  been  corroborated  by  the  testimony  of  seve- 
ral old  ship  masters ;  otherwise,  I  would  not  have  ventured 
to  bring  forward  the  writings  of  so  notorious  a  Munchau- 
sen as  Captain  Morrell.    Indeed,  the  very  facts  mentioned 
by  Mr.  Eden  go  far  to  prove  the  truth  of  an  extraordinary 
devastation  having  really  at  some  former  period  taken  place 
amongst  the  seals  frequenting  those  islands.    Besides  which, 
it  is  well  known  that  Morrell's  Narrative  contained  (amidst 
a  mass  of  the  grossest  fiction)  many  very  singular  facts, 
which  later  events  have  proved  beyond  dispute  to  be  well 
founded. 

Dr.  Ure  gives  a  very  long*  and  interesting  account  of 
guano,  together  with  numerous  analyses  of  both  Peruvian 
and  African ;  as  an  average  of  all  which,  he  presents  us  with 
the  following  analysis  of  genuine  guano,  in  reference  to  its 
agricultural  value — 

1.  Azotised  animal  matter,  including  urate  of  ammonia,  together, 
capable  of  affording  from  8  to  16  per  cent,  of  ammonia  by  slow 
deeoropoeition in  the  loU • •••••..    50 

5.  Water ^ < 8  to  11 

8.  Phosphate  of  Lime    12  to  2o 

4.  Phosphate  of  ammonia,  sulphate  of  ammonia,  ammonia,  phos- 
phate of  magnesia,  together,  containing  from  5  to  9  parts  of 
ammonia •     13 

6.  Siliceous  sand       •••••* 1 

100 
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It  is  quite  evident  from  this  analysis  and  all  the  foregoing 
statements,  that  gaano,  when  fresh  and  good,  contains  a  very 
large  amount  of  ammonia;  which,  as  I  have  already  frequentlj 
said,  is  quite  unsuitable  for  sugar-cane  cultivation.  Guano, 
therefore,  must  be  regarded  as  highly  injurious  to  the  for- 
mation  and  deposit  of  sugar  in  the  cane»plant,  and  as  such 
we  cannot  but  pronounce  it  to  be  a  manure  which  no  sugar- 
planter  should  use.  Having,  notwithstanding  such  convic* 
tion,  given  this  very  lengthy  account  of  this  substance,  it 
only  remains  for  me  to  say,  that  its  use  is  strongly  recom- 
mended to  the  sugar-planter  by  many  very  celebrated  names, 
amongst  whom  that  distinguished  chemist  Dr.  Urc  stands 
conspicuous.  In  the  supplement  to  his  learned  and  very 
useful  work,  ^^  The  Dictionary  of  Arts  and  Manufactures,'' 
he  says,  "  To  the  West  India  planter,  guano  will  prove  the 
greatest  boon,  since  it  condenses,  in  a  portable  and  inoffen- 
sive shape,  the  means  of  restoring  fertility  to  his  exhausted 
cane-fields ;  a  benefit  it  has  long  conferred  on  the  poorest 
districts  of  Peru." 

Now,  with  a  recommendation  such  as  this,  we  cannot 
wonder  at  many  planters  trying  the  virtues  of  guano  on 
their  cane-fields ;  backed  as  it  has  been  by  many  others. 
But,  apart  from  the  learned  celebrities  of  Europe,  I  find 
many  of  the  Elgin  Treatises^  written  by  Jamaica  planters, 
strenuously  upholding  guano  and  every  other  substance  con- 
taining ammonia.  Indeed,  the  prize  of  100/.  was  awarded 
to  an  essay,  which,  amongst  its  numerous  errors,  upheld 
this  anent  the  usage  of  ammoniacal  manures ;  whereas  the 
essay*  (in  every  way  excellent)  of  Mr.  Whitehouse  was 
passed  over. 

I  am  free  to  confess,  that  in  a  small  work  on  sugar,  printed 
in  the  East  Indies  in  1843,  I  committed  the  same  mistake; 

*  In  1846,1  bad  the  honour  of  receiving  from  the  Royal  Agricultural  Society 
of  Jamaica  this  excellent  easay,  together  with  the  others ;  and  at  same  time  the 
secretary  was  kind  enough  to  present  me  with  Agricola's  Tropical  Agriculture, 
also  by  Mr.  Whitehouse,  in  whose  death  the  planters  hare  sustained  a  Toy 
great  loss. 
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and  it  was  not  until  some  months  afterwards  that  I  became 
convinced  of  my  error. 

Knowing  all  this,  and  believing  that  there  are  a  great 
namber  of  planters  still  unconvinced  of  the  pernicious 
effects  of  guano  on  canes,  and  who  will  consequently  con* 
tinue  to  use  it,''^  I  have  entered  at  length  on  the  subject,  and 
can  only  strenuously  advise  them  not  to  use  it  in  their  cul- 
tiTation. 

There  is  another  kind  of  guano  in  the  Straits  Settlements 
known  as  "  bat's  dung  guano,"  which  is  collected  in  the 
islands  of  and  about  Junk  Ceylon,  but  a  short  distance  from 
Penang.  It  is  used  by  the  proprietors  of  nutmeg  plantations 
for  their  spice  trees ;  and  I  have  seen  it  applied  by  some 
sugar-planters  to  their  canes :  but  it  is  not  a  desirable  manure 
for  sugar-canes  by  any  means.  The  natives  manufacture 
from  it  large  quantities  of  saltpetre,  &c. 

Bones  are  now  much  used  in  agricultural  operations, 
and  are  known  to  exercise  a  most  beneficial  influence 
on  vegetable  life ;  but  they  differ  very  much  in  their  con- 
stituents, according  to  the  state  they  are  in,  when  subjected 
to  the  crushing  process.  Thus,  fresh  bones  are  considered 
as  being  composed  of  one-half  animal  matter,  and  the 
remainder  of  phosphates  of  lime  and  magnesia,  and  car- 
bonate of  lime.  In  this  state  they  are  crashed  to  a  fine 
powder,  and  applied  to  land,  either  directly  as  phosphates 
or  treated  with  sulphuric  acid,  by  which  phosphoric  acid 
is  formed. 

Liebig  says, — ^^  Manuring  an  acre  of  land  with  40  lbs. 
of  bone-dust  is  sufficient  to  supply  three  crops  of  wheat, 
clover,  potatoes,  turnips,  &c.  with  phosphates.  But  the 
form  in  which  they  are  applied  does  not  seem   to  be  a 

*  In  ft  speech  of  Sir  Chas.  Grey,  Governor  of  Jamaica,  he  thas  allndes  to  the 
quantities  of  guano  nscd  in  Jamaica.  ''  Tlie  waste  which  is  everywhere  ob- 
servable in  this  neighbourhood  of  the  materials  of  agricultural  manures,  and 
the  large  sums  tohieh  are  expended  in  gtiano,  make  me  wish  to  direct  your 
attention  to  the  practicability  of  producing  equivalent  combinations  by  methods 
which  chemistry  points  out.*'  (Extract  of  speech  to  the  Royal  Agricultural 
Society  of  India.) 
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matter  of  indifference;  for  the  more  finely  the  bones  are 
reduced  to  powder,  and  the  more  intimately  they  are  mixed 
with  the  soil,  the  more  easily  are  they  assimilated.  The 
most  easy  and  practical  mode  of  effecting  their  division, 
is  to  pour  over  the  bones  (in  a  state  of  fine  powder)  half 
their  weight  of  sulphuric  acid,  diluted  with  three  or  foor 
parts  of  water,  and  after  they  have  been  digested  for  some 
time,  to  add  one  hundred  parts  of  water,  and  sprinkle  this 
mixture  over  the  field  before  the  plough.  In  a  few  seconds 
the  free  acids  unite  with  the  bases  contained  in  the  earth, 
and  a  neutral  salt  is  formed  in  a  very  fine  state  of  di- 
vision." 

Dr.  Ure  says, — '^The  easiest  means  of  procuring  the 
earthy  salts  of  bones,  consists  in  burning  them  to  white- 
ness; but  the  earthy  residuum  procured  in  this  manner 
contains  substances  which  did  not  exist  beforehand  in  the 
bones,  and  which  did  not  form  part  of  their  earthy  salts : 
as,  for  example,  sulphate  of  soda,  produced  at  the  expense 
of  the  sulphur  of  the  bones  and  the  alkaline  carbonate 
proceeding  from  the  cartilage  with  which  it  was  combined. 
On  the  other  hand,  the  greater  part  of  the  lime  has  lost 
its  carbonic  acid.  The  phosphate  of  lime  contained  in  the 
bone-salts  is  a  sub-phosphate,  consisting,  according  to  Ber- 
zilius,  of  three  prime  equivalents  of  the  acid  and  eight  of 
the  base." 

In  England,  from  twenty  to  forty  bushels  of  ground  bones 
are  applied  to  one  acre,  and  some  discrimination  is  necessary 
in  fixing  on  the  soil  whereon  their  application  is  likely  to 
prove  beneficial.  It  must  be  remembered  that  they  are 
only  required  in  a  canc-field  when  it  is  deficient  in  phos- 
phates, without  which  the  plants  could  not  thrive ;  but  many 
very  dry  bones  contain  a  considerable  quantity  of  animal 
matter,  which  they  lose  when  subjected  to  the  boiling  pro- 
cess (so  common  in  England)  previous  to  being  groand 
into  powder  for  manure.  Almost  all  the  bone-mannre 
which  has  been  sent  to  the  West  Indies  had  previously 
undergone  this  process,  and  had  consequently  been  de- 
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prired  of  the  animal  matter  which  was  contained  in  them. 
Uebig  tells  ns  that  ''one  hondred  parts  of  drj  bones 
contain  from  32  to  33  per  cent,  of  dry  gelatine,  supposing 
which  to  contain  the  same  quantity  of  nitrogen  as  animal 
glue,  yiz.,  5*28  per  cent,  then  one  hundred  parts  of  bones 
must  be  considered  as  equivalent  to  two  hundred  and  fifty 
parts  of  human  urine."  Thus  we  find  that  fresh  bones  con- 
tain nitrogen  in  large  quantities,  which,  whilst  decomposing 
in  the  soil,  is  converted  into  carbonate  of  ammonia  and 
other  ammoniacal  salts;  so  that  cane-plants  treated  with 
this  manure  are  powerfully  affected,  not  only  by  its  phos- 
phates, but  also  by  its  nitrogen.  It  is  very  necessary, 
therefore,  to  notice  very  attentively  this  distinction  betwixt 
bones  that  have  had, all  this  animal  matter  boiled  out 
of  them,  and  fresh  bones  which  still  contain  this  source 
of  nitrogen.  Bones  that  have  been  burnt  to  ashes  lose 
their  gelatine  and  become  earthy  salts:  which,  however, 
have  the  property  of  absorbing  a  considerable  volume  of 
ammoniacal  gas ;  but  this  power  once  exercised  cannot  be 
repeated  when  the  bone-ashes  have  been  applied  to  the 
soil.  Fresh  bones  which  have  been  reduced  to  powder 
and  placed  in  heaps  require  but  a  slight  degree  of  moisture 
to  generate  heat  and  enter  into  putrefaction ;  but  although 
their  gelatine  is  thereon  decomposed,  and  its  nitrogen 
converted  into  ammoniacal  salts,  yet  the  powder  has  still 
the  power  of  retaining  a  great  proportion  of  them  in  itself, 
(liebig)  Bone-manure  is  more  especially  recommended  in 
England  for  light,  sandy,  or  gravelly  soils,  rather  than 
for  clay-soils,  which  distinction  would  apply  in  tropical 
countries.  But  this  manure  is  never  required  in  large 
quantities  on  any  soil,  as  40  lbs.  of  it  is  sufiicient  to  enable 
an  acre  of  land  to  furnish  phosphates  to  three  crops  of 
wheat. 

When  the  cane-trash  is  burnt  as  fuel  on  an  estate,  it 
hecomes  highly  necessary  to  manure  with  bone-dust  or 
bone-ashes,  in  order  to  supply  the  soil  with  phosphates ; 
hat  when  such  is  not  the  case,  no  manure  of  the  kind  is 
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required."^  Bone-ashes  would,  in  my  opinion,  be  the  best 
form  in  which  to  use  bones  as  a  manare  for  sngaMaae 
fields. 

Marl  offers  the  planter  one  of  the  safest  and  readier. 
means  of  manuring  his  lands  that  I  know  of;  but  I  am 
very  much  afraid  it  is  not  so  much  used  as  it  should  and 
might  be.  There  are  many  situations  where  marl  is  not 
obtainable ;  but  on  the  other  hand  there  are  numerooi 
localities  in  which  it  can  be  procured  in  any  quantity, 
for  the  mere  trouble  of  digging  it  and  carting  it  oat  to 
the  fields.  Marl  differs  very  much  in  its  colour,  general 
appearance,  and  fertilizing  virtues:  the  better  descriptions 
are  of  a  white  or  slate-blue  colour,  and  are  sofk  and  nnctaous. 
The  constituents  of  the  former  are  carbonate  of  lime,  with 
lesser  parts  of  alumina,  silica,  and  bitumen ;  of  the  latter, 
carbonate  of  lime,  with  albumen,  iron,  and  bitumen. 

In  treating  of  marls,  it  is  usual  to  class  them  as  cal- 
careous, clayey,  or  sandy,  according  to  the  preponderance 
of  lime,  clay,  or  sand ;  and  the  relative  value  of  each  de- 
pends entirely  on  the  nature  of  the  soil,  to  which  it  is  to 
be  applied.  Thus,  in  a  clay-soil,  a  sandy  marl  would  be 
highly  beneficial ;  and  in  a  sandy  soil,  a  clayey  or  calcareous 
marl. 

In  Jamaica,  marl  is  to  be  had  in  vast  quantities  in  many 
parts  of  the  island,  and  would  be  of  great  benefit  to  the 
sugar  estates;  but  I  cannot  say  that  I  have  seen  it  used 
there  except  in  rare  instances  :  which  is  the  more  eensurahle 
when  we  consider  the  expense  and  trouble  many  planteri 
are  at  in  getting  manures  from  England,  whilst  this  ex- 
cellent substance  is  immediately  at  hand,  and  in  such  great 
abundance.  Bryan  Edwards,  in  his  excellent  work  on  the 
West  Indies,  endeavoured  to  attract  the  attention  ot  ^''^ 
planters  to  this  fertilizer,  and  Porter  also  did  the  same. 
Edwards  said,  "Marl  is  another  manure  of  vast  and 
general  utility  in  Great  Britain.    It  enriches  the  poorest 

*  Where  cane-trash  is  burned  as  fuel,  and  the  ashes  are  applied  to  the  ca&e 
pieces,  the  phosphates  are  therein  returned  to  the  soli,  (see  Ashes  of  Cane-trasb.) 
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land,  opens  the  stiffest,  and  sweetens  and  corrects  the  most 
rank.  Lands  have  been  raised  by  the  use  of  this  manure 
from  two  shillings  per  acre  to  a  guinea,  annual  rent.  Now, 
there  is  no  country  under  the  sun,  wherein  a  soft  unctuous 
marl  more  abounds  than  in  Jamaica." 

This  was  written  a  very  great  many  years  ago ;  but  I 
do  not  believe  that  this  excellent  advice  has  been  followed : 
except  only  very  partially.  In  the  Straits  Settlements,  a  blue 
marl  of  very  rich  quality  is  exceedingly  abundant,  which  I  have 
long  used  every  persuasion  to  induce  planters  to  avail  them- 
selves of;  and  in  one  or  two  cases  successfully.  This  marl 
abounds  in  a  kind  of  petroleum  or  earth  oil,  which  plen- 
tifully exudes  from  it.  It  is  found  in  every  part  of  Province 
Wellesley,  Singapore,  and  Malacca,  only  a  few  feet  below 
the  surface  of  the  (low)  land. 

When  exposed  to  the  air  for  a  short  time  it  dries,  and 
becomes  a  fine  friable  substance,  in  which  state  it  is  advisable 
to  apply  it  to  fields,  or  even  growing  canes ;  but,  if  carted 
out  to  land  prior  to  canes  being  planted,  it  can  be  spread  in 
the  condition  in  which  it  is  dug,  when  a  week's  (or  ten  days') 
alternate  sun  and  rain  will  cause  it  to  crumble  into  a  pul- 
verulent mould,  which  should  then  be  ploughed  into  the 
soil  and  well  intermingled.  I  also  found  that  by  being  dried 
and  then  burnt,  it  afforded  a  very  rich  manure,  which  affected 
very  favourably  the  c^e-plant.  Mr.  Wilson,  a  very  intelli- 
gent planter  in  Province  Wellesley,  tried  it  in  several 
instances,  at  my  suggestion,  and  was  entirely  convinced  of 
its  complete  adaptation  to  the  cane  as  a  manure  of  highly 
fertilizing  virtue. 

In  many  parts  of  India  (Bengal),  also,  fine  rich  marls 
occur :  these  should  always  be  regarded  by  the  planter  as  a 
very  great  advantage,  which  ought  to  be  availed  of  when- 
ever manure  is  required. 

liebig  tells  us  that  all  marls  contain  a  certain  quantity  of 
potash. 

Clay  is  widely  diffused   throughout  all  countries:    no 
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planter  can  therefore  hare  any  difficulty  in  procaring  a 
supply  if  he  wishes  it 

Clay  is  merely  two  simple  earths — ala&ina  and  silica- 
tinged  with  iron  and  other  minerals;  it  is  a  great  absorbent 
of  moisture,  which  it  retains  with  great  tenacity,  eren  unto 
very  trying  degrees  of  heat :  hence  its  great  value  in  seasons 
of  rery  dry  and  hot  weather.  In  light  sandy  lands,  the 
application  of  clay  is  eminently  useful  in  strengthening  &nd 
binding  the  soil ;  in  fact,  it  has  the  essentials  to  oonrert  a 
barren  sandy  field  into  a  rich  and  productive  one. 

We  generally  view  clay  as  a  manure  only  in  relation  to  iti 
value  in  binding  a  light  sandy  soil,  and  in  enabling  a  soil  to 
attract  and  retain  moisture  from  the  atmosphere ;  bat  Liebig 
has  proved  that  its  great  fertilizing  influence  consists  in  its 
absorbing  and  fixing  in  the  soil  the  ammonia  of  the  atmo* 
sphere.  He  says,  "  The  advantage  of  manuring  fields  with 
burnt  day,  and  the  fertility  of  ferruginous  soils,  which  have 
been  considered  as  facts  so  incomprehensible,  may  be  ex- 
plained in  a  very  simple  manner.  They  have  been  ascribed 
to  the  great  attraction  for  water  exerted  by  dry  clay  and  fer- 
ruginous earth ;  but  common  dry  arable  land  possesses  tbia 
property  in  as  great  a  degree.    *    ♦    *    ♦    * 

"  The  true  cause  is  this : — ^The  oxides  of  iron  and  alumina 
are  distinguished  from  all  other  metallic  oxides  by  their 
power  of  forming  solid  compounds  wi|h  ammonia.  The  pre- 
cipitates obtained  by  the  addition  of  ammonia  to  salts  of 
alumina  or  iron,  are  true  salts,  in  which  the  ammonia  is  con* 
tained  as  a  base.  Minerals  containing  alumina  or  oxide  of 
iron  also  possess,  in  an  eminent  degree,  the  remarkable  pro- 
perty of  attracting  ammonia  from  the  atmosphere,  and  of 
retaining  it.  ♦  ♦  *  *  Soils,  therefore,  which  contain 
oxides  of  iron  and  burnt  clay  must  absorb  ammonia:  an 
action  which  is  favoured  by  their  porous  condition ;  th^7 
further  prevent  the  escape  of  the  ammonia,' once  absorbed, 
by  their  chemical  properties.  *  *  *  *  The  amnionic 
absorbed  by  the  clay,  or  ferruginous  oxides,  is  separated  by 
every  shower  of  rain,  and  conveyed  in  solution  to  the  soii* 
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The  application  of  day  to  land,  althoagh  it  may  properly 
be  treated  of  under  the  head  of  manure,  is,  more  correctly 
speaking,  the  formation  of  a  Boil ;  especially  where  the  qoan- 
tity  used  is  rery  large.  For  iuBtance,  a  yery  sandy  piece  of 
land,  which  we  could  not  think  of  planting  canes  in,  may  be 
80  situated  with  regard  to  the  works,  that  its  being  converted 
into  a  good  substantial  soil  might  become  an  important 
object ;  the  course,  then,  is  not  merely  to  manure  it,  but  to 
change  its  entire  character,  by  carting  to  it  a  quantity  of  clay 
safficient  to  convert  it  into  a  light  brick  mould. 

The  trouble  and  expense  may  be  considerable  as  a  first 
outlay,  but  then  the  effects  are  lasting ;  and  the  land  so 
treated  may  be  looked  on  as  a  good,  fertile,  and  improving 
eoil,  which  will  continually  produce  canes.  But  when  we 
use  day  in  small  quantities  only,  it  more  deservedly  comes 
under  the  designation  of  manuring :  as  when  we  fequire  to 
strengthen  a  light  soil  so  as  to  render  it  retentive  of  mois- 
ture, or  to  use  burnt  clay  in  order  to  attract  the  ammonia 
to  the  atmosphere. 

All  ferruginous  clays  have  the  power  of  attracting  and 
fixing  in  the  soil  the  ammonia  of  the  atmosphere;  but 
when  burnt,  this  property  is  very  greatly  increased.  I  have 
several  times  said  that  nitrogen  is  necessary  to  plants,  and 
that  it  exists  in  the  atmosphere  in  the  form  of  ammonia ; 
but  ammonia,  wherever  and  however  existing,  contains  nitro-* 
gen  in  the  proportion  of  65  lbs.  of  the  latter  to  80  lbs.  of 
the  former  (Liebig).  Now,  although  this  substance  is  abso- 
lutely necessary  to  the  growth  and  full  development  of  the 
cane-plant,  yet  (as  I  have  often  observed)  tdo  large  a  quan- 
tity applied  to  the  soil,  in  the  form  of  manure,  has  the  effect 
of  inducing  the  cane  to  form  mucilage,  gluten,  Sec.  &c. ; 
instead  of  depositing  sugar  in  its  cells,  as  it  does  when  the 
supply  of  nitrogen  is  limited.*    If  canes  be  manured  with 

*  A  raperabunduice  of  carbon  in  the  state  of  carbonic  acid  conreyed  to  the 
roots  of  plants,  without  being  accompanied  by  nitrogen,  cannot  be  conyerted 
either  into  gin  ten,  albumen,  wood,  or  any  other  component  part  of  an  organ ; 
but  either  it  wiU  be  separated  in  the  form  of  excrements,  snch  as  sngar,  starch, 
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their  own  trash,  or  with  an  adequate  proportion  of  vegetable 
matter,  there  can  be  no  doabt  but  the  humus  resulting  will 
attract  and  furnish  to  the  cane-plants  quite  sufficient  nitro* 
gen  to  produce  a  fine  and  saccharine  cane,  without  the  aid 
of  any  other  manure.  But  where  this  is  not  the  case,  as 
may  occur  in  very  light  soils,  no  means  can  be  adopted  to 
supply  the  deficiency  more  readily,  more  cheaply,  and  more 
safely,  than  by  treating  the  land  to  clay,  either  in  its  natural 
condition  or  after  it  has  been  burnt.  I  infinitely  prefer  this 
mode  of  assisting  a  soil  to  that  proportion  of  nitrogen  which 
is  desirable,  to  the  application  of  ammoniacal  manures. 
The  former  affords  the  means  of  ensuring  a  gradual  and 
perfectly  regulated  supply,  which  the  latter  by  no  means  does ; 
for,  by  the  application  of  a  certain  quantity  of  bnmt  (or 
unburnt)  clay  on  an  acre  of  land,  we  confer  on  that  field 
the  power  of  attracting  and  fixing  in  its  soil  the  (ascertained 
amount  of)  ammonia,  of  which  that  quantity  of  clay  is 
capable.  But  to  enable  it  to  exercise  this  power  to  its 
fullest  extent,  it  is  necessary  that  the  weather  be  seasonable, 
and  the  soil  sufficiently  porous;  in  seasons  of  a  nniform 
character,  its  action  is  also  uniform  and  continual ;  subject 
only  to  the  change  caused  by  the  abstraction  of  the  metallic 
oxides  contained  in  the  soil  by  the  plants  grown  on  it. 
Thus,  a  planter  giving  his  lands  (light  soils)  a  few  pounds 
of  burnt  clay,  may  feel  assured  that  those  lands  will  thereby 

oil,  wax,  resin,  mannite,or  gum,  or  these  substances  will  be  deposited  in  greater 
or  less  quantity  in  the  wide  cells  and  TCssels.  The  quantity  of  gluten,  vegetable 
albumen,  and  mucilage  will  augment  when  plants  are  supplied  with  an  excess 
of  food  containing  flitrogen  ;  and  ammoniacal  salts  will  remain  in  the  sap, 
when,  for  example,  in  the  culture  of  the  beet,  we  manure  the  soil  with  a  highly 
nitrogenous  substance,  or  when  we  suppress  the  functions  of  the  leaves,  by  re- 
moving them  from  the  plant.  •  ♦  •  We  know  that  the  quantity  of  starch 
in  potatoes  increases  when  the  soil  contains  much  humus,  but  decreases  when 
the  soil  is  manured  with  strong  animal  manure ;  although  then  the  number  of 
cells  increases,  the  potatoes  acquiring  In  the  first  case  a  mealy,  in  the  second  a 
soapy  consistency.  Beet-roots  taken  ft-om  a  barren  sandy  soil  contain  a  max!- 
mum  of  sugar,  and  no  ammoniacal  salts ;  and  the  Teltowa  turnip  loses  its 
mealy  state  in  a  manured  land,  because  there  all  the  circumstances  necessary 
for  the  formation  of  cells  are  united. — Liebig,  p.  133. 
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obtain  a  sapply  of  ammonia  for  many  years :  indeed,  until 
the  metallic  oxides  are  removed  from  the  soil ;  which  would 
require  a  great  lapse  of  time  to  bring  about.  In  fine  fer- 
ruginous soils,  of  course  no  such  application  can  be  needed, 
as  the  power  already  exists,  and  is  in  continual  action. 

Other  substances,  mentioned  in  the  table  of  manures, 
also  afford  the  means  of  establishing  in  the  soil  a  supply 
of  ammonia:  such  as  charcoal  and  gypsum ;  but  the  causes 
which  operate  are  very  different  in  the  three  substances. 
Clay  has  been  shewn  to  act  by  the  metallic  oxides  con- 
tained in  it.  Charcoal  certainly  attracts  and  fixes,  by  its 
own  peculiar  properties,  both  ammonia  and  carbonic  acid ; 
but  the  cause  of  this  action  cannot  be  stated,  beyond  as- 
cribing it  to  {he  wonderful  laws  of  afiinity.  Gypsum  is 
composed  of  sulphuric  acid  and  lime;  hence,  on  being 
applied  to  the  soil,  its  decomposition  gradually  takes  place 
by  the  ammonia  (in  the  soil,  air,  or  rain  water)  entering 
into  combination  with  the  sulphuric  acid,  and  the  carbonic 
acid  with  the  lime,  forming  compounds  which  are  not 
volatile. 

Charcoaly  when  properly  burnt,  is  so  indestructible  a 
substance,  that  it  will  keep  without  perceptible  change 
for  ages;  but  when  carelessly  prepared  (especially  some 
descriptions  made  from  fir  wood),  it  is  asserted  that  it 
decomposes  and  becomes  a  kind  of  coally  humus.  Lucas 
says,  "There  can  scarcely  be  a  doubt  also  that  (the) 
charcoal  undergoes  decomposition ;  for,  after  being  used 
for  five  or  six  years,  it  becomes  a  coally  earth;  and  if  this 
be  the  case,  it  must  yield  carbon  or  carbonic  oxide  abun- 
dantly to  the  plants  growing  in  it,  and  thus  afford  the 
principal  substance  necessary  for  the  nutrition  of  vegetables. 
*  *  •  It  exercises  likewise  a  favourable  influence  by 
decomposing  and  absorbing  the  matters  excreted  by  the 
roots,  so  as  to  keep  the  soil  free  from  the  putrefying 
substances  which  are  often  the  cause  of  the  death  of  the 
spongioid.  Its  porosity,  as  well  as  the  power  which  it 
possesses  of  absorbing  water  with  rapidity,  and,  after  its 
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sataration,  of  aUowing  all  other  water  to  aink  tbroagli  it,  ire 
caoMs  also  of  its  fayoarable  effects." 

Thia  anihority  treats  the  actual  deoompofiition  of  chu^ 
coal  as  a  matter  fully  prored  by  a  smes  of  experim^U 
carried  out  by  him  during  seyeral  years:  bat,  aocordii^ 
to  liebig,  the  ''  coally  humus'*  found  by  Lucas,  resulted 
from  the  excretions  of  the  plants  themselves,  not  from 
the  charcoal.  We  can  readily  understand  how  peculiarly 
favourable  the  powder  of  charcoal  is  to  the  deoompofiition 
of  (organic)  excrementitious  matter  deposited  by  plants 
growing  on  it ;  as  charcoal  powder  has  the  power  of  se* 
parating  the  carbonic  acid  and  ammonia  contained  in 
water  and  air,  placing  the  oxygen  of  both  in  a  state  of 
greater  freedom  to  act  on  the  organic  matter  and  conTcrt  it 
into  humus ;  whilst  its  porosity  presents  the  most  favoorsbie 
condition  for  an  unobstructed  continuance  of  those  actions. 

Liebig  says  "  Common  wood-charcoal,  by  virtue  merely 
of  its  ordinary  well-known  properties,  can  completely  re- 
place vegetable  mould  or  humus.  «  *  ♦  Plants  thriYe 
in  powdered  charcoal,  and  may  be  brought  to  blossom 
and  bear  fruit,  if  exposed  to  the  influence  of  the  rain 
and  the  atmosphere :  the  charcoal  may  be  previously  heated 
to  redness.  Charcoal  is  the  most  indifferent  and  most 
unchangeable  substance  known;  it  may  be  kept  for 
centuries  without  change,  and  is  therefore  not  subject 
to  decomposition.  The  only  substances  which  it  can  yield 
to  plants  are  some  salts  which  it  contains,  amongst  which 
is  silicate  of  potash.  It  is  known,  however,  to  possess  the 
power  of  condensing  gases  within  its  pores,  and  particularly 
carbonic  acid.  And  it  is  by  virtue  of  this  power  that  the 
roots  of  plants  are  supplied  in  charcoal  exactly  as  in  huiuas, 
with  an  atmosphere  of  carbonic  acid  and  air,  which  is 
renewed  as  quickly  as  it  is  abstracted.  In*charcoal  powder, 
which  had  been  used  for  this  purpose  by  Lucas  for  several 
years,  Buchner  found  a  brown  substance  soluble  in  al- 
kalies.  This  substance  was  evidently  due  to  the  secretions 
from  the  roots  of  the  plants  which  grew  in  it." 
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Charcoal  therefore  is  prored  to  be  as  highly  ralaable  a 
snbstaDce  as  manare ;  and  it  may,  with  safety  and  great 
benefit,  be  used  by  sugar-planters  for  their  canes.  In  some 
parts,  where  the  scarcity  of  wood-lands  renders  the  cost 
of  charcoal  expensive,  other  substances  may  be  used  to 
produce  a  similar  effect ;  but  wherever  it  can  be  procured 
cheaply,  it  should  certainly  be  adopted. 

In  various  parts  of  India,  in  the  Straits  Settlements,  and 
in  many  parts  of  the  West  India  Islands,  immense  abun- 
dance can  be  procured  at  a  merely  nominal  price;  for 
instance,  in  the  district  of  Goruckpore  (where  there  are 
large  tracts  of  jungle),  I  could  at  any  time  command  a 
supply  of  any  extent,  at  the  rate  of  seven  rupees  (about 
14^.)  the  hundred  maunds  (of  100  lbs.  each)  equal  to  about 
four  and  a  half  tons. 

This  certainly  is  very  cheap,  and  in  other  situations  not 
so  favourably  situated,  of  course  it  would  be  much  dearer ; 
but  in  the  Straits  Settlements  charcoal  can  be  burned  in 
the  woods*  belonging  to  each  estate,  at  a  cost  very  little 
exceeding  that  named, — tdest^  charcoal  suitable  for  manuring. 
But  whether  the  cost  be  great  or  little,  it  is  necessary  for 
the  planter  to  remark,  that  the  fertilizing  effects  of  charcoal 
will  last  as  long  as  the  charcoal  itself  lasts :  which  may  be 
reckoned  as  many  ages.  In  applying  it  to  land,  it  is  ad. 
visable  to  do  so  in  the  state  of  a  coarse  powder.  Liebig 
states  charcoal  to  be  particularly  valuable  on  heavy  soils, 
particularly  such  as  consist  of  argillaceous  earth ;  and  it 
is  plain  that  in  vegetable  mould,  or  in  soils  abounding 
in  humus,  it  is  unnecessary  and  undesirable.  I  know  of 
no  manure  of  which  an  East  Indian  planter  can  avail 
himself,  so  cheap  and  so  beneficial  as  charcoal ;  it  supplies 
the  place  of  humus,  furnishing  to  plants  both  carbonic  aoid 

*  I  mtut  not  be  nndcrstood  to  mean  by  the  very  wasteful  and  absnrd  plan 
ponaed  by  the  Chinesei  but  by  the  common  Indian  mode  of  burning  in  holes 
dug  hi  the  gronnd,  wherein  the  wood  is  carefully  placed,  and  then  covered  over 
wiUi  earth,  clay,  ke.  to.  Thesa  hides  «e  dug  whcrcTW  the  wood  is  cut  up,  and 
u«  very  simple  affairs. 
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and  nitrogen,  and  compensates  better  than  any  other  sub- 
stance for  the  complete  stripping  which  the  land  bat  too 
often  receives,  in  applying  the  leaves  as  fodder  for  cattle,  the 
trash  as  fuel,  and  not  even  using  the  cattle-dang  as  manorc 
Gypsum  has    already   been    mentioned    as  one    of  the 
substances,  by  which  the  planter  can  safely  supply  to  his 
canes  the  ammonia  which  may  be  found  wanting  in  his 
fields ;  but  the  lasting  effect  is  merely  temporary  in  com- 
parison with  that  of  charcoal  and  day.    It  is  a  very  powerful 
uttractor  of  ammonia,  and  its  action  on  soils  is  explained 
by   Liebig  in  his    usual  interesting  and  simple  manner. 
^'  The  evident  influence  of  gypsum  upon  the  growth  of 
grasses,  the  striking  fertility  and  luxuriance  of  a  meadow 
whereon  it  is  strewed,  depends  only  upon  its  fixing  in  the 
soil  the  ammonia  of  the  atmosphere,  which  would  other- 
wise be  volatilized  with  the  water  which  evaporates.    The 
carbonate  of  ammonia  contained  in  rain-water^  is  decom- 
posed by  gypsum,  in  precisely  the  same  manner  as  in 
the  manufacture  of  sal-ammoniac.      Soluble  solphate  of 
ammonia  and  carbonate  of  lime  are  formed,  and  this  salt 
of  ammonia,  possessing  no  volatility,  is  consequently  re* 
tained  in  the  soil.    All  the  gypsum  gradually  disappears, 
but  its  action  upon  the  carbonate  of  ammonia  continues 
as  long  as  a  trace  of  it  exists.        #        *        «        fhe 
action  of  gypsum  or  chloride  of   calcium  really  consists 
in  their  giving  a  fixed  condition  to  the  nitrogen  or  am- 
monia, which  is  brought  into  the  soil,  and  which  is  in- 
dispensable for  the  nutrition  of  plants.    In  order  to  form 
a  conception  of  the  efiect  of  gypsum,  it  may  be  sufficient 
to  remark  that  one  hundred  Hessian  pounds  (about  110  lbs. 
English)   of  burned  gypsum  fixes  as  much  ammonia  in 
the  soil  as  6,250  lbs.  of  horses*  urine*  would  yield  to  it; 

*  The  urine  of  the  horse  contains,  according  to  Fourcroy  and  VaoqneUn,  io 
one  thousand  parts-^ 

Urea 7  parts* 

Hippurate  of  soda 24     „ 

Salts  and  water 079     ,  f 

1,000  parts 
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even  on  the  supposition  that  all  the  nitrogen  of  the  urea 
and  hipparic  acid  were  absorbed  by  the  plants  without 
the  smallest  loss»  in  the  form  of  carbonate  of  ammonia.  *  * 
Water  is  absolutely  necessary  to  effect  the  decomposition 
of  the  gypsum,  on  account  of  its  difficult  solubility  (one  part 
of  gypsum  requires  four  hundred  parts  of  water  for  so- 
lution), and  also  to  assist  in  the  absorption  of  the  sulphate 
of  ammonia  by.  the  plants;  hence  it  happens  that  the 
influence  of  gypsum  is  not  observable  on  dry  fields  and 
meadows.  The  decomposition  of  gypsum  by  carbonate  of 
ammonia  does  not  take  place  instantaneously ;  on  the  con- 
trary, it  proceeds  very  gradually,  and  this  explains  why 
the  action  of  gypsum*lasts  for  several  years," 

In  England  this  manure  is  very  much  used,  and  is  con- 
sidered a  powerful  fertilizer  in  crops  of  grasses,  lucerne,  red 
clover,  and  sainfoin ;  but  latterly  it  has  been  much  out  of 
repute  in  regard  to  the  common  corn  crops.  It  is  gene- 
rally recommended  to  the  farmer,  to  spread  it  on  his  land 
in  a  finely  powdered  state,  at  the  rate  of  from  two  to  three 
cwt.  per  acre ;  and  is  sold  commonly  at  thirty  shillings  a 
too.  The  application  of  gypsum  to  cane  lands  requires  to 
be  nicely  regulated,  so  as  to  afford  to  the  cane  just  that 
quantity  of  ammonia  which  is  desirable,  and  no  further : 
but  enough  has  already  been  said  to  direct  the  planter  how, 
and  in  what  cases^  to  use  such  kinds  of  manure. 

JUme  is  a  well-known  and  very  powerful  fertilizer  of  land, 
and  is  particularly  valuable  on  soils  affected  by  sulphate  of 
iron,  sulphuric  acid,  and  other  acids  injurious  to  vegeta* 
tion,  as  mentioned  at  page  41.  Applied  as  manure  on  such 
land,  lime  at  once  enters  into  combination  with  the  sulphuric 
or  other  acid,  and  thus  counteracts  its  evil  influence.  Lime 
forms  a  part  of  every  fertile  soil ;  it  is  one  of  the  great  con- 
stituents of  aluminous  earths,  and  indeed  of  almost  every 
nianure  I  have  enumerated.  It  exercises  a  very  beneficial 
mfluence  on  the  growth  of  sugar-canes,  and  affects  very 
desirably  the  quality  of  the  sugar  made  from  canes  manured 
by  \U    In  a  rank  vegetable  soil,  such  as  newly  cultivated 
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jungle  land,  it  is  of  infinite  service,  not  only  for  the  imme- 
diate results,  but  also  from  the  enduring  influence  of  its 
combinations.  Strewed  in  the  cattle-pen  occasionally  duing 
the  formation  of  the  cattle-pen  manure,  or  applied  to  it 
after  the  manure  has  undergone  the  first  stage  of  fermenta* 
tiou,  it  will  speedily  expel  from  it  all  the  ammonia  which  it 
may  contain ;  and  thus  fit  it  for  sugar-cane  cultivation,  as 
before  observed. 

Sands  must  be  classed  as  siliceous  and  calcareoas: 
they  are  both  very  important  in  the  effects  they  produce 
on  various  descriptions  of  land;  which  of  course  differ 
according  to  the  nature  of  the  soil  to  which  they  are  applied. 
In  stiff  clay  soils  for  instance,  siliceous  sand  is  of  peculiar 
benefit,  in  preventing  the  tendency  to  coalesce  and  form  a 
hard  coherent  mass,  and  converting  it  into  a  brick  mould ; 
wherever  it  be  applied  in  sufficient  quantities.  On  reference 
to  page  47,  it  will  be  seen  how  beneficial  sand  is  in  this 
respect ;  converting  a  comparatively  barren  clay  soil  into  a 
rich,  workable,  brick  mould.  The  sand  obtuned  from 
rivers  is  of  the  siliceous  kind,  whilst  that  on  the  sea  coast 
partakes  more  of  the  calcareous,  as  being  in  a  great  measure 
comprised  of  very  minute  fragments  of  various  marine 
shells.  I  do  not  consider  that  planters  in  general,  use  sand 
so  freely  as  they  should  do ;  and  in  recommending  a  liberal 
allowance  of  this  manure,  I  must  remind  them  that  sand  (of 
whatever  description  it  may  be)  once  added  to  the  land,  not 
only  opens  it  and  constitutes  it  a  fine  workable  soil,  bat  is 
always  undergoing  decomposition  or  oxidation;  whereby 
silica  on  the  one  hand,  and  lime  on  the  other,  are  liberated 
and  rendered  available  to  plants  as  food  in  their  proper 
forms.  Heavy  clay  lands  once  properly  treatod  with  sand 
beconie  entirely  changed  in  character ;  they  do  not  require 
yearly  additions,  but  are  permanently  fixed  as  brick  mould 
soils.  The  labour  may  be  heavy,  but  bear  in  mind  that  it 
only  requires  this  once :  now  compare  the  permanent  advan- 
tages gained,  with  the  mere  labour  of  carting,  distributing, 
and  ploughing  the  sand  into  the  soilj  and  I  am  sure  the 
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adyaatages  will  be  found  far  to  outweigh  the  attendant 
labour  and  expense ;  especially  if  the  fields  so  treated  be  near 
*'  the  works/'  and  the  sand  has  not  to  be  carted  from  extra- 
ordinary  distances. 

Mud  obtained  from  riyers,  creeks,  ponds,  nullahs,  tanks, 
&c.  &c.  usually  abounds  in  mineral  and  yegetable  oonsti- 
toents  of  the  highest  order ;  and  is  in  supply  a  cheap,  plen- 
tiful, and  easily  procured  manure.  The  fertility  that  it 
imparts  to  soils  is  yery  great,  and  consequently  it  is  highly 
esteemed  by  all  who  haye  eyer  used  it.  It  is  a  yery  favourite 
manure  with  the  natives  of  India  and  Egypt ;  and  I  have 
known  many  cases  in  the  former  country,  where  fields  have 
received  during  a  series  of  years  no  other  description  of 
manure,  and  yet  produced  abundant  crops.  In  the  West 
Indies,  also,  the  ponds  are  on  many  estates  cleaned  out 
annually,  especially  in  the  parish  of  Trelawny  in  Jamaica : 
but  the  practice  of  placing  this  mud  in  ihe  cattle-pens 
amongst  the  cattle  manure  is  not  advisable,  as  the  metallic 
oxides  contained  in  the  mud  fix  the  ammonia,  and  convey  it 
to  the  cane-fields  in  a  form  not  volatile.  I  would  always 
recommend  its  instant  cartage  to  the  fields  (as  it  comes 
from  the  ponds  or  elsewhere),  and  speedy  incorporation  with 
the  soil,  by  means  of  the  plough  and  harrow. 

I  have  understood  that  in  the  Mauritius,  sea-mud  is  now 
obtained  from  the  harbour  of  St  Louis;  and  that  its  appli- 
cation to  cane-lands  has  been  attended  with  the  most  advan* 
tageous  results.  I  can  fully  imagine  this  to  be  the  case ; 
and  indeed  the  only  cause  for  apprehension  that  I  can  per* 
oeive  in  this  instance,  is  the  liability  of  planters  being 
seduced  by  the  large  size  and  luxuriant  growth  of  canes  so 
treated,  into  allowing  a  larger  amount  of  this  saline  mud 
than  is  desirable  for  the  quality  of  the  juice.  The  prejudicial 
character  of  a  highly  saline  soil  is  particularly  pointed  out  at 
page  44 ;  and  for  the  same  reasons,  I  would  warn  planters 
against  the  use  of  sea-mud  in  quantities  sufficiently  great  to 
I^qudice  the  quality  of  their  sugar. 
Another  source  of  mud  is  by  inundation  or  irrigation ;  as 
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ivhen  the  great  rivers  of  India  overflow  their  banks,  and 
flood  the  country  for  miles  around  ;  or  when  fields  are  irri- 
gated with  water  derived  from  a  muddy  river  or  pond.  Of 
the  valuable  deposit  of  mud,  perhaps  the  Nile,  in  Eygpt, 
affords  the  best  and  most  familiar  instance ;  but  there  arc 
numerous  rivers  in  India  which  in  a  lesser  degree  perform 
the  same  office  to  the  districts  through  which  they  flow. 
These  latter  are,  however,  very  uncertain  and  treacherous 
in  their  deposits ;  at  times  leaving  a  layer  of  rich  mud,  and 
again,  at  other  times,  overwhelming  and  throwing  out  of 
cultivation  whole  tracts  of  country  by  the  immense  quanti- 
ties of  sand  which  they  deposit. 

Salt  and  sea  water. — Saline  substances  in  moderation  are 
beneficial  to  a  cane*field,  but  when  they  abound  in  too  great 
a  degree,  the  sugar  made  flrom  the  canes  is  very  attractive 
of  moisture  and  has  a  great  tendency  to  deliquesce.  Great 
advantages  have  accrued  from  the  application  of  salt  and 
even  salt  water  to  many  soils ;  but  some  judgment  is  neces- 
sary in  deciding  on  the  soil  demanding  such  assistance,  and 
the  quantity  which  may  be  used.  On  low  alluvial  lands 
near  the  sea-coast,  there  is  generally  too  much  saline  matter 
present  in  the  soil ;  but  on  the  uplands  it  may  at  times  be 
found  a  desirable  manure.  In  England,  common  salt  is 
much  used,  and  is  steadily  advancing  in  favour,  being  con- 
sidered an  excellent  fertilizer.  Its  use  is  generally  recom- 
mended when  it  is  partially  or  entirely  decomposed,  by 
mixing  it  with  twice  its  weight  of  lime  in  the  dry  state,  and 
allowing  the  mass  to  remain  undisturbed  for  a  period  of  two 
or  three  months ;  by  this  method  two  salts  are  produced, — 
carbonate  of  soda  and  muriate  of  lime* 

For  oat  and  wheat  crops,  in  England,  from  forty  to  sixty 
bushels  of  this  mixture  are  commonly  used ;  but  for  cane- 
crops  it  would  be  necessary  to  ascertain  with  exact  precision 
the  quantity  that  different  soils  would  bear. 

Ten  bushels  of  salt  mixed  with  twice  its  weight  of  lime, 
in  manner  above  stated,  will,  I  imagine,  be  found  ample  for 
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one  acre  of  cane-land :  it  muBt,  howeyer,  in  all  eases  be 
applied  with  caation. 

Chalk  is  a  friable  carbonate  of  lime,  containing  at  times 
small  portions  of  alumina,  oxide  of  iron,  and  silica ;  and,  as 
a  manure,  is  very  yaluable  in  certain  lands :  on  calcareous 
soils  of  course  it  is  altogether  unnecessary.  Applied  to 
cane-lands,  its  effects  are  extremely  beneficial,  producing  a 
rich  saccharine  juice  in  the  cane,  which  always  makes  strong 
grained  and  fair  sugar.  It  is  sometimes  sent  out  to  West 
India  estates  as  manure,  the  ships  carrying  it  out  as  ballast, 
and  loading  home  with  the  rum  and  sugar  crops  of  those 
estates ;  by  which  arrangement  it  is  supplied  very  cheaply. 

Soot  is  a  powerful  manure,  but  as  it  contains  large  quanti- 
ties of  ammoniacal  salts,*  it  cannot  be  considered  eligible  for 
cane-field«. 

In  England  it  is  often  mixed  with  an  equal  quantity  of 
common  salt,  and  the  mixture  applied  at  the  rate  of  fourteen 
bushels  to  the  acre  for  wheat,  carrots,  parsnips,  &c.  Accord- 
ing to  the  analysis  of  Mr.  Solly,  it  contains  in  one  thousand 
parts :  f 

Combustible  matter 371  parts. 

Salts  of  ammoDia 426  „ 

Salts  of  potash  and  soda 24  ,, 

OKideoflron 50  ,, 

Snica 65  ,, 

Alnmina 31  „ 

Sulphate  of  lime  (c^psum) 31  „ 

Carbonate  of  magnesia 2  ,» 

1,000  parts. 

Soot,  and  other  ammoniacal  manures  collected  on  an 
estate,  can  be  turned  to  very  good  account  by  being  applied 
to  the  grass  pieces ;  and  will  not  only  render  the  crops  of 
grass  abundant,  but  will  give  a  large  return  of  Indian  com 

*  Soot  was  once  extensivelj  nsed  in  England  for  making  both  sulphate  and 
carbonate  of  ammonia. 

t  Johnson's  Gar.  Almanack,  vol.  i.  page  40. 
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(maiieX  if  it  be  planted  between  the  rows  of  grftss,  ba  sug- 
gested at  page  183. 

The  foregoing  remarks  on  the  different  manuring  sub- 
stances contained  in  the  table  of  manores,  will,  I  hopej 
serre  to  inform  the  planter,  not  only  of  the  manures  proper 
for  cane  caltiyation,  but  also  of  those  which  he  has  hitherto 
been  in  the  habit  of  using.  I  hare  endeavoured  to  shew, 
in  as  simple  and  familiar  a  manner  as  possible,  the  chemical 
constituents  of  each,  and  the  reasons  and  manner  whereby 
their  various  influences  are  exerted;  so  that  the  planter 
can  never  feel  at  a  loss  when  dealing  with  the  subject  of 
manuring.  Having  been  so  diffuse  in  my  explanations, 
it  only  remains  for  me,  in  closing  this  chapter,  to  remind 
the  planter,  thai  the  very  best  manure  in  the  toorld  for  cane* 
plants  is  the  cane-plant  itself;  and  if  to  this  be  added  a  ISferd 
atmospheric  manuring  {pl<mghing\  nothing  further  toill  be  re- 
quired to  keep  up  a  continual  and  unimpaired  fertiHtg. 

NoTB  VOR  THB  Ba8X  Ikbia  Plantbb. — I  have  not  mentioned  the  we  of 
petroleum*  or  earth  oil,  which  can  be  had  in  great  abundance  from  Amusan  aad 
Rangoon ;  becanse  its  Taloe  is  only  in  relation  to  the  effect  it  has  on  the  white' 
ant.  Any  one  can  easily  satisfy  himself  that  land  tainted  with  petroleam  is 
instantly  abandoned  by  those  scourges;  and  X  have  also  found  that  eane-tops, 
or  cane-cuttings,  soaked  for  a  few  minutes  in  eTen  water  impregnated  by 
petroleum,  wore  never  attacked  by  them.  In  short,  they  (white-aats)  seem  to 
have  an  extreme  antipathy  to  the}  effluvia  of  petroleum,  and  I  therefoie  imagine 
that  it  may  be  Successfully  used  as  a  preventive ;  although  its  moat  desiTable 
action  can  only  he  where  the  soil  itself  is  impregnated  with  it.  It  ia  quite  true 
that  arsenic  eaten  by  white-ants  destroys  them,  and  also  those  who  devoar 
thdr  poisoned  fellows ;  but  it  is  a  very  Ineffectual  remedy,  and  can  only  vaeceed 
on  a  very  small  scale. 
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CHAPTER  V. 


ON  IRRIGATION. 


Tafi  irrigation  of  cane-fields  is  a  subject  of  exceeding  im- 
portance to  the  sugar-planter ;  but  I  am  sorry  to  say  that 
I  believe  it  to  be  one  of  which  the  generality  of  planters 
are  for  the  most  part  ignorant  The  apathy  which  has 
been  manifested  in  this  respect  is  quite  remarkable; 
espeeiaUy  when  we  look  around  us,  and  witness  the  many 
improvements  which  are  daily  being  introduced  into  every 
art  and  every  science:  aye,  even  into  the  commonest  oc- 
cupations and  pursuits  of  life. 

In  a  tropical  country,  the  subject  comes  before  us  in 
a  stronger  light  than  in  the  temperate  and  humid  climate 
of  England.  Hence,  many  proprietors  of  sugar  estates,  who 
have  never  been  out  of  the  United  Kingdom,  actually 
cannot  conceive  the  loss  that  is  sustained  by  the  sugar- 
cane fields  not  being  irrigated  during  seasons  of  dry 
weather ;  but  if  these  gentlemen  were  only  to  allow  their 
attention  to  be  directed  to  the  operations  of  their  gardeners 
during  the  hot  summer  mouths,  they  would  see  the  men 
busily  employed,  water-pot  in  hand,  irrigating  the  various 
beds  of  flowers  and  other  plants  in  their  gardens.  Now, 
suppose  one  of  these  gentlemen  to  issue  an  order,  pro- 
hibiting the  use  of  the  watering-pot  in  his  garden :  what 
would  his  gardener  and  other  people  think  of  him  ?  Would 
they  not  pronounce  him  to  be  insane,  or  something  near 
akin  to  it?    Certainly  they  would:  but  why?    Is  it  not 
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because  a  gardener  could  not  hope  to  keep  up  his  garden 
in  the  flourishing  and  productive  condition  it  should  be, 
without  the  aid  of  his  watering-pot  ?     Undoubtedly  it  is. 

Then,  if  the  irrigation  of  a  garden,  in  temperate,  humid, 
foggy  England,  be  indispensably  necessary,  how  mach 
greater  must  be  the  requirement  in  a  tropical  climate; 
where,  at  times,  the  sugar-cane  plants  are  almost  burnt  out 
of  the  ground. 

In  the  greater  part  of  Upper  India,  it  is  impossible  to 
cultivate  even  the  common  native  cane  withont  constant 
irrigation ;  but  in  the  West  Indies,  the  Straits  Settlements, 
and  many  other  parts,  the  cane  is  grown  altogether  with- 
out other  watering  than  that  obtained  by  the  rain  which 
falls. 

Now,  of  all  the  countries  that  I  am  acquainted  with, 
Singapore,  (situated  at  the  south-eastern  extremity  of  the 
Straits  of  Malacca,)  is  the  most  seasonable, — id  esty  more  fre- 
quently visited  by  fine  seasonable  showers.  These  usually 
occur  every  fourth  or  fiflh  day,  so  that  the  soil  is  kept 
quite  moist  and  in  a  condition  highly  favourable  to  ve- 
getable life ;  but  even  in  this  favoured  spot,  I  have  known 
a  spell  of  dry  weather  to  occur,  which  did  considerable 
damage  to  the  sugar-canes  on  the  two  estates.  Malacca 
is  very  similar  to  Singapore  in  regard  to  frequent  showers, 
and  in  like  manner  has  occasionally  periods  of  hot,  dry 
weather;  but  Penang  and  Province  Wellesley  are  moch 
more  subject  to  spells  of  dry  weather,  which  also  are  of 
far  greater  duration.*  But,  on  the  whole,  there  can  be 
no  country  more  seasonable  than  these  three  settlements; 
nor  is  there  a  country  where  irrigation  can  be  more  easily 
effected.  In  Province  Wellesley,  there  is  not  one  estate 
which  could  not  irrigate  every  field,  by  merely  raising 
water  from  a  depth  of  from  six  to  ten  feet,  in  the  very 
driest  weather.    It  is  impossible  to  name  a  country  of- 

*  One  simple  fact  serves  to  shew  the  relative  vicissitudes  of  season  hetveen 
Penang,  and  Singapore  and  Malacca ;  this  is  in  the  cultivation  of  the  nutnieg 
tree,  which  hi  Pinang  cannot  be  cultivated  without  considerable  ixxigation^ 
whilst  in  Singapore  and  Malaoca  such  a  thbag  is  neYer  required. 
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fering  greater  facilities  for  irrigatioD,  and  I  hope  it  will 
not  be  long  ere  every  estate  provides  itself  with  the  re- 
quisite machines  for  performing  this  important  and  highly 
beneficial  operation*  Bnt  in  the  West  Indies,  long  periods 
of  dry  weather  very  frequently  occur,  when  the  planters 
are  in  despair  at  the  ruin  and  destruction  of  their  crops : 
the  most  dismal  forebodings,  the  most  lamentable  coii^- 
plaints  are  heard  on  all  sides;  but  none  seem  to  attempt 
a  remedy :  none  turn  their  thoughts  to  irrigation,  or  appear 
to  recognise  it  as  the  great  and  only  safeguard  against 
droughts. 

Considerable  discussion  has  lately  arisen  in  Jamaica  on 
the  subject;  but  as  no  steps  are  taken  to  justify  by  expe- 
riment the  arguments  brought  forward  in  favour  of  irri- 
gation, we  can  only  view  them  in  the  light  of  mere  talk. 
It  is  with  very  great  reluctance  that  I  so  characterize  a 
discussion  which  I  had  hoped  would  have  led  to  really 
practical  results;  but,  as  nothing  even  experimental  has 
resulted,  I  afu  compelled  to  believe  that  the  full  benefits  of 
irrigation  have  not  yet  been  recognised  or  acknowledged. 

In  1847,  his  Excellency  Sir  Charles  Grey,  Governor  of 
Jamaica,  in  addressing  the  Royal  Agricultural  Society  of 
Jamaica,  made  the  following  very  sensible  and  correct 
remarks : — "  Upon  the  subject  of  irrigation,  as  it  has 
recently  been  so  much  discussed,  I  am  rather  reluctant 
to  enter ;  especially  as  it  seems  to  have  been  thought  that 
exti-avagant  and  vain  hopes  have  been  held  out  or  enter* 
tained.  I  am  not  myself  at  all  of  that  opinion ;  for  I  never 
saw  a  country  in  which  it  appeared  to  me,  that  more  of 
vhat  is  useful  remains  to  be  done  with  the  waters  from 
above  and  the  waters  from  below.  And  yet  I  have  seen 
other  and  far  distant  countries,  in  which  there  are  the 
ruined  and  now  neglected  remains  of  works  accomplished 
in  bygone  times  for  the  same  purposes  (irrigation),  so 
stupendous  that  I  hesitate  to  describe  them."  Thus  far 
his  Excellency's  observations  are  strictly  just,  but  in  the 
following,  he  indulges  in  speculations  relative  to  the  Py- 
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ramids  of  Egypt,  which  certainly  are  not  the  least  carious 
and  amusing  amongst  the  many  which  haye  firom  time 
to  time  been  entertained.    He  says — 

''There  is  reason  to  believe,  indeed/  that  the  greatest 
structures  that  the  power  of  man  has  ever  raised,  and 
which  belong  to  the  earliest  periods  of  which  we  haye 
any  record,  and  perhaps  to  periods  of  which  we  have  no 
record  at  all,  were  dedicated  to  agricultural  irrigation ;  and, 
although  I  have  never  yet  visited  the  banks  either  of  the 
Euphrates  or  tlie  Nile,  I  venture  to  say,  upon  gronnds 
which  I  cannot  attempt  now  to  disclose,  that  a  more  pro- 
bable use  of  the  Pyramhls  themselves  than  any  which 
has  yet  been  assigned  to  them,  is,  that  from  higher  points 
of  the  Nile,  the  river  waters  were  conducted,  by  the  sub- 
terraneous channels  which  still  exist,  into  their  vast  in- 
terior, and  elevated  chambers  of  the  most  perfect  and 
curious  masonry,  for  a  more  regulated  and  more  manageable 
supply  of  water  to  the  plains  of  Memphis  than  the  periodi- 
cal and  purposely  excluded  inundation  could  have  supplied ; 
and  one  which  might  be  more  profitable  to  those  who  should 
have  the  command  and  control  of  it." 

Whilst  favouring  the  society  with  this  altogether  new 
light  as  to  the  purposes  for  which  those  celebrated  struc- 
tures were  originally  erected,  his  Excellency  kept  the 
attention  of  its  members  palpably  fixed  on  the  great  subject 
of  irrigation :  which  indeed  was  the  important  point ;  and 
the  ingenious  theory  advanced  by  his  Excellency  no  doubt 
sent  many  home  to  dream  of  irrigation,  who  otherwise 
would  not  have  bestowed  a  thought  on  it. 

The  irrigation  of  land  in  Jamaica  is  one  which  any  friend 
of  the  country  may  well  take  up ;  not  only  from  its  great 
advantages  to  cultivation,  but  also  from  the  great  facilities 
which  in  numerous  instances  exist.  Take,  for  instance,  the 
three  estates  close  to  Kingston,  viz.  Hope,  Papine,  and 
Mona:  no  man  will  venture  to  assert  that  they  cannot 
be  irrigated.  They  draw  the  supply  of  water  requbite  to 
turn  their  several  mills,  and  furnish  Up-Park-Camp  from 
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the  river ;  and  in  like  manner  they  coald  obtain  a  much 
larger  quantity,  if  care  were  taken  to  look  more  attentively 
after  the  bunding  of  the  river. 

But,  in  all  parts  of  Jamaica,  estates  are  to  be  found  with 
the  most  admirable  facilities  for  irrigation ;  yet  those  &ci- 
lities  are  utterly  neglected.  As  one  amongst  the  hundreds 
possessing  extraordinary  advantages  in  this  respect,  witness 
**  Golden  Spring'*  in  St.  Andrews :  but  does  tiie  manager 
or  attorney  of  that  estate  ever  give  the  subject  a  moment's 
serious  consideration  ?    I  fear  not. 

So  it  is  all  over  the  island:  fine  estates,  with  beautiful 
streams  running  through  them,  or  situated  on  the  banks  of 
rivers,  are  allowed  to  have  their  canes  burnt  out  of  the 
ground,  and  the  whole  crop  risked  on  the  chance  of  a  com- 
ing shower;  whilst  a  small  portable  engine  and  pump  would 
not  only  prevent  all  risk  to  the  canes,  but,  by  affording  them 
an  ample  supply  of  water,  would  keep  them  in  the  highest 
state  of  vigour  and  luxuriance,  at  a  time  when  other  canes 
not  so  irrigated  would  be  parched  and  burnt  up. 

The  time  has  now  arrived  when  the  neglect  of  such  ad- 
vantages can  no  longer  be  tolerated :  the  keen  competition 
which  the  West  India  planter  has  been  forced  into,  renders 
necessary  the  appliance  of  all  means  ;  not  only  those  already 
existing,  but  also  those  which  art  and  science  can  create. 
In  the  matter  of  irrigation,  very  many  estates  have  the 
facilities  already  existing,  awaiting  .only  the  application  of 
labour  to  turn  them  to  a  proper  account ;  other  estates  are 
in  a  position  to  create  facilities,  by  digging  wells,  &c. ; 
whilst,  again,  there  are  estates  so  situated  that  irrigation 
would  be  next  to  impossible,  if  not  altogether  so.  In 
the  first  case,  the  methods  whereby  the  water  may  be  con- 
ducted and  distributed  over  an  estate  can  be  easily  arranged, 
if  once  the  determination  be  formed  to  make  it  available : 
in  the  second,  the  grand  question  is,  as  to  the  depth  to  which 
a  well  would  have  to  be  sunk,  in  order  to  secure  sufficient 
water  for  the  purpose  required. 

Now,  in  a  very  great  number  of  instances,  the  depth  would 
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be  but  moderate,  consequently  the  expense  would  be  limited, 
and  the  undertaking  such  as  could  with  great  propriety  be 
carried  out;  but  where  the  depth  is  extreme  and  the  ex* 
pense  necessarily  very  great,  of  course  the  idea  could  not  be 
entertained. 

With  these  few  remarks  on  the  expediency  of  irrigation 
in  the  West  Indies  and  the  Straits  Settlements,  and  the 
absolute  necessity  in  the  East  Indies,  I  will  now  proceed  to 
a  more  particular  investigation  of  the  subject ;  trusting  that 
my  explanations  and  suggestions  may  prove  of  practical 
utility  to  the  planter. 

We  must  view  the  application  of  water  to  a  cane-field, 
first,  in  respect  to  the  manner  in  which  it  renders  soluble 
the  constituents  of  the  soil,  and  in  that  form  presents  them 
to  the  plants  growing  thereon ;  secondly,  in  regard  to  the 
oxygen  that  it  contains  in  solution,  which  acts  on  the  organic 
and  alkaline  constituents  of  the  soil,  and  converts  them  into 
alimentary  substances  for  plants ;  and,  thirdly,  in  relation  to 
the  various  other  substances  which  it  holds  in  solution,  and 
consequently  supplies  to  the  soil ;  as  potash,  silica,  &c.  &c 
In  these  two  latter  respects,  the  waters  used  in  irrigation 
must  be  extremely  variable,  both  from  the  sources  firom 
which  they  are  derived,  and  also  from  the  great  difierence 
which  the  water  of  one  river  presents  to  that  of  another. 

In  estimating  the  value  of  river  water,  for  instance,  refe- 
rence must  be  had  to  the  country  through  which  those  rivers 
have  passed,  as  well  as  the  particular  formations  of  the 
mountains  in  which  they  rise. 

In  India  and  many  other  parts,  rivers  run  for  several 
hundreds  of  miles  through  countries  characterized  by  many 
varieties  of  soil,  and  consequently  their  waters  are  much 
affected  at  times. 

The  Nile  is  a  celebrated  instance  of  the  valuable  sub- 
stances which  river  water  at  times  holds  in  solution,  and 
deposits  over  the  country  it  inundates.  The  rising  of 
this  river  is  owing  to  the  very  heavy  periodical  rains  that 
fall  in  Abyssinia,  from  June  to  September.     Hence»  in 
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£g;ypt,  it  begins  to  rise  in  the  former  month,  and  does  not 
commence  fitlling  until  the  end  of  the  latter ;  during  which 
time  a  large  deposit  is  hestowed  on  the  lands  which  are 
inundated.  After  the  waters  have  subsided,  the  ground  is 
found  covered  with  a  rich  mud,  composed  chiefly  of  argil- 
laceous earth  and  carbonate  of  lime ;  which  fertilizes  the  land 
to  that  degree,  that  although  it  has  been  cropped  continu- 
ously for  the  last  3000  years*-often  yielding  two  crops  in 
the  year — yet  it  retains  its  ancient  fertility,  and  requires  the 
very  smallest  amount  of  tillage. 

Snt  if  we  glance  at  the  sources  of  this  remarkable  river, 
and  the  country  through* which  it  takes  its  course; — ^if  we 
look  back  at  it  as  an  impetuous  torrent,  rushing  from  the 
mountains'  heights,  disentangling  and  in  solution  carrying 
to  the  plains  below  those  mineral  particles  which  together 
form  the  essentials  to  fertility : — if  we  remember  that  in  its 
course  it  flows  through  upwards  of  2000  miles  of  rich  soil, 
receiving  in  that  course  a  vast  number  of  tributary  streams, 
each  deeply  laden  with  vegetable  matter,  aluminous  and 
other  valuable  earths,  obtained  from  the  various  soils  through 
which  they  pass, — ^we  cannot  be  in  doubt  as  to  the  origin, 
or  surprised  at  the  extent,  of  the  fertilizing  principle  con- 
tained in  these  waters«    But  few  riyers  are  so  uniform  in 
the  character  of  their  deposits  as  the  Nile,  and  none  are  so 
noted  for  the  fertility  which  they  impart.     In  islands  such 
as  those  of  the.  West  Indies,  large  rivers  cannot  be  expected 
to  exist ;  and,  indeed,  even  in  Jamaica  they  may  more  cor- 
rectly be  termed  streams,  and  often  mere  mountain  torrents. 
In  this  case,  they  have  no  fertile  plains  or  sandy  wastes  to 
pass  through ;  and,  consequently,  their  waters  are  generally 
clear  and  sparkling,  except  when  heavy  rains  occur  to 
render  them  turbid  by  the  drainage  of  the  neighbouring 
country.    But  in  India  we  have  the  Ganges  and  numerous 
other  rivers  running  vast  distances,  through  countries  pre- 
senting extremely  variable  characters ;  and  every  year  fur- 
nishes us  with  instances  of  whole  tracts  of  land  being 
entirely  overwhelmed  by  deposits  of  barren  sand,  whilst 
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other  tracts,  again,  have  been  highly  fertilized.  Of  all  tbe 
rirers  that  I  know  in  India,  the  Little  Gnndack  bears  tbe 
best  reputation  for  the  uniformity  and  richness  of  its  de- 
posits, whilst  all  the  others  in  Bengal  are  capricioas  and 
uncertain  in  the  extreme. 

But  rirer-water  generally  contains  silica,  potash,  oxygen, 
and  other  substances  condudye  to  fertility,  independent  of 
the  extraordinary  matter  contained  during  heayy  rains.    It 
is  during  the  dry  season  that  irrigation  is  so  necessary,  and 
therefore  we  could  only  expect  to  find  in  the  water  those 
substances  ordinarily  held  in  solution.    Liebig  tells  us  "  that 
the   sngar-cane  and  others  of  the^same  tribe  thrive  loxn- 
riantly,  and  delight  in  marshes,  in  argillaceous  soik,  in 
streamlets,  and  other  places,  where  the  change  of  water 
constantly  renews  the  supply  of  dissolved  silica."     He  like- 
wise tells  us  that  the  potash  abstracted  by  grass  plants  is 
restored  to  the  soil  by  an  annual  irrigation,  in  reference  to 
which  he  6*ys — "  In  the  vicinity  of  Liegen  (in  Nassau),  from 
three  to  five  perfect  crops  are  obtained  from  one  meadow ; 
and  this  is  effected  by  covering  the  fields  with  river-water, 
which  is  conducted  over  the  meadow  in  spring  by  numerous 
small  canals.    This  is  found  to  be  of  such  advantage,  that 
supposing  a  meadow  not  so  treated  to  yield  1000  lbs.  of 
hay,  then  from  one  thus  watered,  from  4000  to  6000  lbs.  are 
produced."    Again,  when  alluding  to  the  deposit  by  plants 
of  excrementitiouB  matter  in  the  soil,  he  shews  how  tbe  irri- 
gation of  fields  affects  this  matter  by  reason  of  the  oxygen 
contained  by  the  water  in  solution : — **  In  the  soils  in  the 
neighbourhood  of  the  Rhine  and  Nile,  which  contain  much 
potash,  and  where  crops  can  be  obtained  in  close  succession 
fi^m  the  same  field,  the  fallowing  of  the  land  is  superseded 
by  the.  inundation :   the  irrigation  of  meadows  effects  tbe 
same  purpose.     It  is  because  the  waters  of  rivers  and 
streams  contain  oxygen  in  solution  that  it  effects  the  most 
complete  and  rapid  putrefaction  of  the  excrements  con- 
tained in  the  soil  which  it  penetrates,  and  in  which  it  is 
continually  renewed.     If  it  was  the  water  alone  wbieb 
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prodaced  this  effect,  marshy  meadows  should  be  the  most 
fertile." 

He  here  speaks  of  the  effect  it  produces  on  the  excremen- 
titious  matter  alone;  but,  as  we  have  before  seen,  oxygen 
also  effects  a  disintegration  of  the  alkaline  coniltituents  of 
the  soil :  hence,  lands  that  are  irrigated  with  river  water  do 
not  require  to  lie  fallow. 

Every  planter  knows  that  to  ''  lie  fallow"  means  to  remain 
out  of  cultivation ;  but  as  very  few  are  aware  how  the  land 
regains  in  this  state  its  power  of  producing  crops,  it  is  neces* 
sary  that  I  direct  their  attention  to  this  point,  to  show  the 
peculiar  value  of  irrigation. 

When  a  field  has  been  cropped  for  some  time,  and  the  crops 
have  been  for  the  most  part  (or  entirely)  removed,  the  land  loses 
for  a  time  its  power  of  producing ;  by  reason  of  the  alkaline 
constituents  necessary  to  the  growth  of  the  plant  being  ex- 
hausted, and  also  from  the  pernicious  influence  exercised  by 
the  accumulation  of  excrement  deposited  by  the  ^lant  itself. 
The  field  is  then  abandoned  for  two,  three,  or  four  years,  and 
allowed  to  lie  follow  during  that  time,  in  order  to  recover 
itself,  as  it  is  generally  termed.   . 

Now  I  have  known  lands  lying  fallow  in  this  way,  quite 
close  to  the  mill«*yard,  without  once  having  a  ploughing 
bestowed  upon  them,  until  they  have  been  required  again  for 
planting;  so  that,  during  a  period  of  four  or  five  years,  these 
lands,  which  could  easily  have  been  placed  in  a  position  to 
bear  crops,  have  been  allowed  to  lie  fallow,  whilst  other 
lands  at  a  great  distance  from  the  works  have  been  culti- 
vated, to  the  great  increase  of  labour  and  heavy  cartage  of 
canes. 

To  effect  the  object  desired,  it  was  only  necessary  to  assist 
the  land  to  a  proper  and  uninterrupted  supply  of  oxygen  ; 
which  might  be  done  by  facilitating  the  free  admisMon  and 
curculation  of  air  into  the  soil,  by  frequent  plougbiugs  and 
consequent  pulverization.  But  if  the  air  produces  this 
effect^  irrigation  produces  it  also,  and  in  a  much  more  power- 
ful degree,  by  the  oxygen  which  it  holds  in  solution ;  inde- 
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pendent  of  the  silicate  of  potash  and  other  matters*  which 
it  affords  to  the  soiL  Of  these  matters,  rirer  water  very  fre- 
quently contains  large  quantities;  all  which,  by  irrigation, 
are  supplied  to  lands  with  the  same  effect  as  that  produced 
by  inundations :  only  with  this  material  difference,  that  in 
irrigation  we  can  choose  our  time,  season,  place,  and  deserip* 
tion  of  water ;  regulating  the  quantity,  and  apportioning  it 
to  the  different  fields  in  succession  as  we  may  judge  desir- 
able, and  this  too  during  all  stages  of  the  cane's  growth. 
On  the  other  hand,  the  inundation  comes,  perhaps,  when  and 
where  it  is  not  required ;  sometimes  depositing  rich  mudy  at 
other  times  mere  sand,  and  not  unfrequently  remaining  so 
long  on  the  ground  as  to  rot  the  canes  and  thereby  destroy 
the  hopes  of  the  crop  entirely.  In  short,  we  have  in  irriga* 
tion  all  the  beneficial  effects  of  an  inundation  without  its 
evils :  a  certain,  well-regulated  result,  instead  of  a  risk,  un- 
controlled and  pregnant  with  anxiety. 

Under  the  system  of  irrigation  and  ploughing,  therefore, 
land  never  requires  to  lie  fallow  (from  the  causes  before 
noticed);  but  its  being  pursued  in  conjunction  with  the 
methods  of  manuring  I  have  recommended,  renders  a  con- 
stant succession  of  the  same  description  of  crops  perfectly 
attainable.  Let  us  now  glance  at  it  in  another  light :  viz.  as 
affording  the  means  whereby  the  constituents  of  the  soil  aie 
supplied  to  the  roots  of  plants  in  the  only  form  that  they  can 
furnish  nourishment ;  that  is,  in  solution. 

We  find  that  roots  can  only  receive  food  from  the  soil  by 
the  aid  of  water,  which,  falling  on  the  land  as  rain,  or  being 
conducted  over  it,  as  in  irrigation,  renders  soluble  the 
various  substances  required  by  plants  for  their  growth  and 
development. 

From  this  we  perceive  that  although  a  soil  may  contain 

*  The  waten  that  flow  within  or  upon  the  surface  of  the  earth  contain  varioos 
earthy,  saline,  metallic,  Testable,  or  animal  particles,  according  to  the  substances 
oyer  or  through  which  they  pass.  Rain  and  snow  waters  aro  much  puier  thao 
these ',  although  they  also  contain  whaterer  floats  in  the  afar,  or  has  bem  exhaled 
along  with  the  watery  vapours. — Ure, 
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all  the  other  elements  which  conduce  to  the  highest  fertility, 
yet,  unless  supplied  with  water,  plants  cannot  grow  on 
it,  becanse  their  roots  cannot  appropriate  the  rich  stores 
which  are  present,  except  through  the  medium  of  water; 
and  it  follows  that  during  seasons  of  long-continued  dry 
weather,  when  the  soil  is  parched  up,  plants  cannot  extract 
from  it  the  sustenance  they  re(}uire,*from  the  simple  fact  of 
water  being  absent ;  so  that  they  either  become  stinted  in 
their  growth,  or  are  altogether  killed. 

How  many  planters  find  their  estimates  of  crop  entirely 
d^arranged  by  the  occurrence  of  a  drought,  and  find  cane- 
piece  after  cane-piece  falling  short  of  the  quantity  of  sugar 
it  has  been  rated  at.  Truly  can  such  persons  bear  witness 
to  the  anxious  and  melancholy  feeling  with  which  they 
have  viewed  this  distressing  loss,  continuing  during  perhaps 
some  months ;  and  with  what  joy  they  would  have  hailed  the 
appearance  of  a  well-charged  cloud.  Now,  in  cases  of  this 
kind,  irrigation  affords  an  effectual  safeguard  against  injury ; 
and  eyen  keeps  up  the  vegetation  of  the  plant  to  the  highest 
possible  degree  that  artificial  means  can  accomplish.  The 
plonghings  and  waterings  succeed  each  other,  and  the 
Tigorous  growth  and  perfect  development  of  the  canes 
proceed  uninterrupted,  whilst  all  else  around  is  parched 
and  burnt  up.  In  irrigating  during  hot  dry  weather,  there 
is  another  feature  which  most  fnaterially  influences  the 
plant;  this  is  the  hot  vapour  which  a  hot  sun  causes 
to  rise  from  irrigated  lands.  This  vapour,  as  it  rises  from 
the  ground,  of  course  passes  up  through  the  foliage  of 
the  canes,  in  order  to  escape  into  the  air ;  but  in  its  passage 
it  is  powerfully  attracted  by  the  leaves  and  other  green 
parts  of  the  plants,  and  its  moisture  is  made  use  of.  When 
the  air  is  exceedingly  dry  firom  long*continued  dry  and 
hot  weather,  the  creation  of  this  moist  atmosphere  around 
and  amongst  the^rowing  canes  must  be  highly  beneficial ; 
as  the  external  organs  of  assimilation  are  thereby  supplied 
with  the  means  of  exercising  a  more  vigorous  action,  to 
the  refreshment   and  corresponding  improvement  of  the 
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whole  plant  Hence,  it  is  apparent  that  irrigation  benefits 
the  plants  both  by  the  food  which  it  supplies  to  their  roots, 
and  the  nourishment  that  it  affords  to  their  leaves  and 
other  green  parts. 

The  countries  where  irrigation  is  practised  as  a  matter  of 
course,  are  India,  Egypt,  Arabia,  Persia,  and  China. 

On  the  banks  of  tha  Nile,  I  saw  innumerable  irrigating 
machines  in  full  operation:  they  mostly  consisted  of  an 
endless  band,  with  a  number  of  wide*mouthed  earthen 
pots  tied  on  it  at  distances;  which  band  worked  over  a 
drum  wheel  that  had  spikes  or  teeth,  fitting  into  holes  in 
the  band,  so  as  to  catch  and  cany  it  round ;  the  drum  wheel 
shaft  being  moved  by  a  large  cog-wheel  fitted  on  a  vertical 
shaft,  which  was  worked  by  animals  of  various  descriptions, 
as  camels,  horses,  mules,  oxen,  and  asses. 

On  the  banks  of  the  Euphrates,  the  same  scenes  may 
be  witnessed,  and  the  same  kinds  of  machines  also;  bat 
the  Persian  wheel  is  used  likewise.  In  China,  bamboo 
wheels,  endless  bands,  and  what  is  termed  the  Chinese 
pump,  are  in  constant  use  in  the  dry  season. 

But  of  irrigation,  as  pursued  in  India,  I  can  more  correctly 
speak ;  as  I  have  had  considerable  experience  in  the  several 
methods.  It  will  not  be  necessary,  however,  to  mention 
all  these ;  I  shall,  therefore,  confine  myself  to  the  three 
most  common  methods.  The  first  is,  that  by  means  of 
an  upright  pole  placed  in  the  ground,  the  upper  extremity 
of  which  has  two  prongs,  between  which  another  pole  is 
fixed  by  means  of  a  pin,  that  fits  in  either  prong  and  forms 
the  axis  on  which  the  cross  pole  works.  At  the  short 
(and  heavy)  end  of  this  cross  pole,  a  large  stone  or  dump 
of  earth  is  tied,  sufficiently  heavy  to  raise  the  earthen  pot  or 
leathern  bucket,  which  is  attached  by  a  rope  to  the  other  end 
of  the  pole.  The  native  stands  on  a  board  over  the  well, 
and  pulls  by  the  rope  until  the  bucket  reaches  the  bottom 
of  the  well  and  fills :  in  doing  which,  the  one  extremity 
of  the  pole  is  brought  down  to  the  level  of  the  man's  head, 
and  the  other,  with  the  weight,  is  proportionably  elevated. 
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The  bucket  being  fall,  he  then  allows  it  to  ascend;  but 
controls  the  motion  by  letting  the  rope  slip  through  his 
handsy  until  the  bucket  is  sufficiently  high  to  allow  of  the 
water  contained  in  it  being  dischai^ed  into  the  appropriate 
gutter. 

As  the  water  runs  into  the  field  to  be  irrigated,  another 
roan  there  stationed  receives  it,  making  little  channels  to 
guide  it  in  different  directions  4  and  with  a  light  wooden 
shovel  he  very  dexterously  scatters  it  over  the  land  as  far  as 
he  can  throw  it,  moving  on  from  time  to  time,  in  order  to  bring 
a  fresh  circle  within  his  range ;  and  so  he  continues  until  the 
man  at  the  well  calls  for  relief,  when  they  change  places. 

This  is  a  common  mode  of  irrigation  throughout  India, 
and  is  usually  applied  to  wells  and  ponds;  from  which  it 
may  be  inferred  that  the  depth  of  wells  is  not  great.  This 
indeed  is  the  fact :  throughout  the  whole  Delta  of  India, 
I  beheve  the  average  depth  of  wells  may  safely  be  stated 
at  from  twenty  to  twenty- five  fijet;  often  much  less.  The 
lift  from  rivers  is  generally  much  more  (during  the  height 
of  the  dry  season) ;  averaging,  I  should  think,  about  thirty- 
five  feet:  which,  however,  is  not  by  any  means  a  great  height 
for  a  force  pump. 

The  second  method  of  raising  water  which  I  shall  de- 
scribe, is  that  performed  by  the  aid  of  baskets.  In  this 
case,  the  water  of  ponds  is  usually  availed  of,  as  they  afford 
facilities  which  wells  and  rivers  do  not.  The  basket  used 
is  round,  closely  woven  and  very  shallow :  or  rather  very 
slightly  coaeave;  to  it  are  attached  four  strings,  two  on 
the  one  side  and  two  on  the  other,  about  four  or  five  feet 
long.  Steps  are  cut  in  the  bank  about  six  or  seven  feet  above 
each  other,  with  little  channels  running  from  the  top  of  one 
to  the  foot  of  the  other ;  and  two  natives  take  up  their 
pontions  at  each  of  the  steps,  and  bale  up  the  water  with 
their  baskets.  For  instance,  about  two  and  a  half  feet 
above  the  level  of  the  pond,  places  are  cut  for  the  two  men 
to  stand,  having  the  water  between  them ;  they  then  take 
the  basket  by  the  strings  (each  man  having  one  in  either 
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hand),  and  giving  it  a  swinging  motion,  jast  skim  tlie  top  of 
the  water,  filling  the  basket  and  jerking  its  contents  elereriy 
on  the  top  of  the  first  elevation  or  step.  Here  it  is  reoeiTed 
in  a  kind  of  bed,  with  raised  edges  to  confine  the  water,  and 
dry  grass  laid  at  the  bottom  to  prevent  loss  by  splasbiDg. 
From  this  it  runs  along  to  the  foot  of  the  next  step  or  ele- 
yation,  from  whence  it  is  raised  as  in  the  former  ease;  and 
so  on  to  the  next  elevation,  nntil  it  reaches  the  general 
snrfiice  of  the  land :  so  that  by  thb  method  six  men  are 
required  to  effect  the  eleyation  of  each  basketfol  of  wata* 
to  the  surface  of  the  land;  which  we  may  reckon  at 
from  eighteen  to  twenty-one  feet  above  the  level  of  the 
pond. 

The  quantity  of  water  which  these  men  will  raise  in  a  day 
is,  however,  very  remarkable,  considering  the  means  osed : 
but  it  is  only  the  surprising  dexterity  which  they  attain  that 
enables  them  to  perform  what  they  do  in  this  way ;  although 
they  also  display  great  powers  of  endurance. 

The  next  mode  that  is  very  generally  adopted,  is  that 
by  the  moat*  and  a  pair  of  bullocks.  In  this  instance, 
there  is  erected  over  the  well  a  rude  but  strong  firame* 
work,  with  a  wooden  shaft  running  across,  which  has  on 
it  a  small  revolving  drum  wheel.  Into  this  the  rope  is 
dropped,  and  the  cattle  being  attached,  the  moat  is  let  down 
into  the  well  and  filled  with  water:  the  cattle  then  run 
down  an  inclined  plane,  of  just  the  same  length  as 
the  depth  of  the  well,  and  draw  up  the  moat ;  which  is 
immediately  emptied  by  the  man  stationed  on  the  well 
for  that  purpose :  the  cattle  continue  thus  running 
down  the  plane  and  walking  up  again  until  they  are  re- 
lieved. 

To  work  the  moat  all  day  requires  four  buUodcs,  three 
men  and  one  boy ;  who  will,  according  to  natire  calculation, 
irrigate  one-third  of  a  pucka  beegah  in  that  time,  at  the 

*  The  xnoat  is  made  by  having  four  or  tiz  wooden  ribs  or  hoops,  OTor  which  a 
bullock's  hide  is  drawn  (  it  has  also  a  rim  and  handle,  made  of  a  common 
creaper,  eat  U\  the  Jungle.    It  usually  holds  about  twelTo  saUoot. 
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following  expense  (in  the  Goruckpore,  Ghazeepore,  and 
other  districts) : — 

'^'^  Contract  work.  Anna*.     Tenet. 

Spftif  oflmlloelu,al2aiiiui8apair 4    as    6 

dmeii.fttllaiina    4}  s    6f 

I  boy,  at  1  anna 1    =s    1| 

Total  annas  8|  =  14  Pe&ce. 

One  pair  of  bullocks  work  from  daylight  to  half-past 
eleven  o'clock, -a.m.)  and  the  other  pair  from  half-past  one 
to  half-past  five  o'clock  p.m.  ;  irrigating  one  pncka  beegah 
(two-thirds  of  an  English  acre)  in  three  days. 

Of  the  three  men  mentioned,  one  attends  to  the  dis- 
charging of  the  contents  of  the  moat,  another  makes  little 
channels  to  conduct  the  water  over  the  field,  and  occa- 
sionally assists  the  third  man,  who  is  employed  in  scattering 
the  water  about.  I  have  before  stated  that  this  last  ope- 
ration is  performed  with  small  light  wooden  shovels,  in 
the  handling  of  which  the  natives  are  very  dexterous. 

The  natives  reckon  one  good  pucka  well  to  be  equal 
to  the  supply  of  water  for  thirty  pucka  beegahs  of  land 
daring  the  year;  and  such  well  costs,  in  the  Goruckpore 
district,  about  one  hundred  rupees. 

The  size  of  this  well  would  not  allow  of  more  than  three 
moats  being  worked  at  once,  so  that  it  could  only  irrigate 
one  beegah  a  day ;  thus  occupying  thirty  days  in  giving 
each  beegah  a  wateriug.  In  the  height  of  the  hot  winds, 
this  interval  of  thirty  days  between  each  watering  would 
he  found  too  long;  so  that  the  natives,  estimating  thirty 
beegahs  to  each  well,  must  reckon  on  at  least  fifteen 
nights  work. 

I  have  never  timed  these  native  irrigators,  but  I  have 
▼ery  frequently  calculated  that  a  smart  set  of  bullocks 
and  driver  may  make  one  trip  a  minute,  delivering  twelve 
gallons  of  water ;  which  would  amount  to  a  distance  travelled 
in  the  day  of  about  seven  and  a  quarter  miles,  and  of  water 
raised  about  7,200  gallons.    This,  together  with  its  dis- 
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tribution  over  the  field,  would  only  cost  about  Is.  2^ 
making  for  the  irrigation  of  an  acre,  according  to  this  plan, 
the  sum  of  6*.  4rf.  This  appears  a  very  small  sum,  when 
we  consider  the  number  of  men,  boys,  and  cattle  it  takes 
to  perform  that  amount  of  work :  but  that  is  a  rery  erro- 
neous mode  of  calculation;  for  the  question  with  the 
planter  really  is,  whether  by  any  other  method  he  can 
give  his  land  as  good  a  watering  at  a  cheaper  rate.  That 
he  can  do  so  I  can  abundantly  prove;  and  to  aeeompM 
it  I  have  no  occasion  to  call  in  the  asdstanoe  of  any  im- 
ported motive  power ;  for  India  has  in  the  fierce  hot  winds 
a  power  of  the  most  valuable  nature. 

If  the  hot  winds  parch  and  bum  up  everything  in  the 
shape  of  field  produce,  they  at  least  afibrd,  at  the  same 
time,  a  power  whereby  we  may  carry  on  irrigation  to  any 
extent.  It  would  be  diflScult,  if  not  impossible,  to  point 
out  another  country  where  the  winds  are  so  peculiarly 
favourable  for  irrigation  as  in  India:  but  to  observe  this 
more  clearly,  we  must  bear  in  mind  the  months  that  it 
is  particularly  required  in.  These,  then,  as  I  have  before 
said,  are  March,  April,  May,  and  part  of  Jane;  during 
which  time  the  whole  country  is  parched  up :  but  it  is 
also  during  these  very  same  months  that  the  west  winds 
blow  so  strongly. 

I  have  myself  known  the  west  wind  (the  hot  wind),  blow 
every  day  for  upwards  of  a  month  incessantly ;  and  ibatj 
too,  so  powerfully  as  to  be  capable  of  turning  any  de- 
scription of  windmill.  The  hot  months  are  indeed  entirelj 
ruled  by  two  winds  alone,  the  west  wind  and  the  east 
wind ;  if  the  one  does  not  blow,  the  other  is  sure  to  take 
its  place,  so  that  they  divide  the  period  between  them :  bo* 
the  west  wind  greatly  predominates. 

Now,  with  such  a  great  motive  power  at  command,  the 
planter  of  Upper  India  should  have  on  his  estate  the  most 
perfect  system  of  irrigation  possible.  He  should  have  a 
small  windmill  for  every  well  on  his  property,  besides 
having  several  on  the  banks  of  the  different  ponds,  noUftH 
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and  rivers :  should  there  be  any.  These  might  be  of  two, 
four,  and  even  six  horse-power  each,  to  suit  the  different 
wells,  ponds,  and  rivers  on  the  property;  and  might  be 
either  moveable  or  stationary:  at  all  events  capable  of 
being  removed  to  the  factory  and  housed  before  the  rains 
could  injure  them. 

Many  wells  run  dry  when  a  little  pressed  (in  India); 
therefore  it  is  that  I  have  made  mention  of  so  small  a 
power  as  a  two-horse  windmill :  but  if  the  wells  are  dug 
to  a  proper  depth,  there  is  little  fear  of  their  being  run 
dry  by  so  small  a  motive  power.  Yet,  with  a  moderately 
good  pump  attached  to  it,  this  power  would  be  sufficient 
to  raise  at  least  120  gallons  a  minute;  or  as  much 
as  ten  moats,  with  twenty  bullocks,  ten  men,  and  ten  boys, 
could  together  accomplish :  with  this  additional  advantage, 
that  it  need  not  be  stopped  in  the  middle  of  the  day  for  two 
hours,  but  would  pump  during  that  time  about  14,400 
gallons  of  water. 

Next  to  having  proper  means  of  raising  water,  the  im- 
portant point  is  to  have  a  regular  and  well-devised  plan 
for  conveying  the  water  once  raised  to  the  different  fields 
destined  to  be  irrigated.  This  takes  us  back  to  the  old 
subject  of  laying  out  an  estate  in  the  first  instance,  m  a 
methodical  and  properly-arranged  manner;  by  means-  of 
which  alone,  power,  labour,  expense,  trouble,  and  time  can 
be  economised. 

Where  an  estate  is  properly  laid  out,  the  various  roads 
situated  at  regular  distances  would  also  form  the  tracks 
or  lines  along  which  the  water-courses  would  run ;  each 
cross  road  having  its  watercourse,  into  which  the  water 
supplied  at  given  points  could  be  directed  as  might  be 
necessary.  But  when  I  say  watercourses,  I  do  not  mean 
the  open  mud-channels  which  answer  perhaps  more  pro- 
perly to  that  name  in  India ;  but  a  well  contrived  and  durable 
water-way,  which  I  will  endeavour  to  describe  before  pro- 
ceeding further. 
I  must,  however,  premise,  that,  although  the  estate  itself 
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be  not  altogether  in  one  run  (as  few,  if  anj,  in  India  are), 
yet  that  at  least  it  be  so  arranged  that  the  seyeral  parts  or 
patches  may  comprise  from  thirty  to  fifty  acres  each;  in 
order  that  a  good,  properly  sunk  well  may  be  allotted 
to  each  patch,  in  case  no  river  or  jheel  be  at  haod. 
Where  the  land  can  be  so  obtained,  care  should  be  taken 
that  it  be  in  a  square  or  other  desirable  form,  so  that  the 
well  may  be  made  in  the  centre.  This  bein^^  attained,  the 
next  point  is  so  to  conduct  the  water  pumped  up  from  the 
well,  that  little  or  none  of  it  be  lost  during  its  transmission 
from  one  point  to  another.  This  object  may  be  gained  by 
laying  down  common  drain  pipes  (of  whatever  diameter  may 
be  found  necessary),  which  may  be  in  four  regular  lines  of 
about  260  feet  apart.  By  this  method,  thirty  acres  of  land 
may  be  permanently  laid  down  at  a  very  trifling  expense,  as 
not  more  than  6,500  pieces  of  piping  would  be  necessary ; 
and  every  one  acquainted  with  the  upper  part  of  India 
knows  how  very  cheaply  these  may  be  obtained.  Each 
pipe  would  require  to  be  one  foot  three  inches  long,  with  a 
large  and  small  end  *.  that  is,  one  end  having  a  shoulder, 
and  being  large  enough  to  receive  the  end  of  the  other  pipe, 
to  the  extent  of  three  inches ;  so  that  in  laying  them  down 
a  little  mortar  is  placed  at  the  joint,  and  they  are  fitted  closely 
together.  At  intervals  of  from  forty  to  fifty  feet  along  the 
line  of  piping,  a  good-sized  naud  (a  kind  of  pipkin)  is  sunk 
in  the  ground ;  so  that  the  ends  of  the  pipes  fit  into  it  about 
two  or  three  inches  below  the  rim  (exactly  opposite  each 
other),  and  by  the  application  of  a  little  mortar  are  made 
water  tight.  These  nauds  then  serve  as  receptacles  for  the 
water ;  from  which  it  may  be  distributed  over  the  field,  either 
by  tossing  it  out  with  the  wooden  shovels  in  common  use 
by  the  natives),  or  by  placing  the  suction  pipe  of  a  small 
irrigating  machine  into  the  naud,  and  so  pumping  a  jet  of 
water  over  the  land  as  far  as  the  power  of  the  machine  can 
carry  it.*    The  next  use  of  the  nauds  is  their  serving  as 

*  The  most  luefiil  machine  of  this  kind  that  I  have  erer  seen  is  a  small  fii^ 
engine,  drainer,  and  irrigator,  invented  by  Mr.  Baddeley;  whlcb  is  repi«- 
sented  and  described  in  the  sacoeeding  chapter. 
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points  firom  which  the  water  can  be  drawn  into  any  branch 
piping  or  mad  channels  in  the  fields ;  and  also  they  are  of 
much  utility  in  detaining  the  mud»  sand,  or  other  matter,  which 
might  otherwise  lodge  in  the  piping  and  obstruct  the  free 
course  of  the  water. 

The  clay  of  which  these  pipes  are  to  be  manufactured, 
would  of  course  be  of  the  same  kind  as  that  whereof  the 
common  round  tiles  (for  roofing)  are  made ;  and,  as  I  said 
before,  the  natives  can  supply  them  very  cheaply :  but,  to 
attain  a  greater  degree  of  nicety  in  their  form  and  fitting, 
and  to  increase  the  quantity,  as  well  as  decrease  the  price, 
the  employment  of  a  small  and  compact,  pipe-and-tile-mak- 
ing-machine  would  be  very  desirable.  For  16/.  or  20/.  a 
very  excellent  one  can  be  procured  in  England,  which,  with 
but  few  attendants,  would  turn  out  6,000  perfect  pipes  of  the 
size  required  in  a  day ;  and  one  hour's  teaching  would  suffice 
to  show  the  native  labourer  how  to  use  it.  By  the  use  of 
such  a  machine,  a  planter  would  be  enabled  to  get  any 
amount  of  pipes  for  his  water  ways,  besides  tiles,  for  what- 
ever purpose  he  may  require  them. 

The  present  system  of  making  mud  channels  is  wasteful 
iu  the  extreme ;  whereas,  by  employing  tiles,  the  supply  of 
water  may  be  carried  any  distance  without  other  than  a 
most  trifling  loss,  and  at  an  expense  quite  insignificant. 

If  wells  are  sunk  to  a  depth  of  from  twenty-five  to  thirty 
feet,  and  are  properly  constructed,  each  one  should  be  capable 
of  affording  full  employment  to  a  pump  worked  by  a  wind- 
mill or  steam-engine  of  two  horse-power ;  and  every  well 
might  have  its  own  little  windmill  of  about  that  power,  which 
should  %ork  the  most  simple  and  economical  pump  a  planter 
can  procure.  With  a  lift  not  exceeding  thirty  feet,  an  exceed- 
ing simple  kind  of  pump  may  very  advantageously  be  used. 
Plate  rV.  represents  a  windmill  attached  to  that  simple  and 
much  neglected  kind  of  pump,  which  acts  by  centrifugal 
force ;  causing  the  water  to  fly  from  the  centre  of  rotation, 
(through  arms  having  openings  at  their  extreme  and  curved 
^Qds)  thus  tending  to  form  a  vacuum,  towards  which  the 
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water  in  the  well  ii  forced  by  the  preanire  of  the  mtmosphere; 
it  can,  therefore,  only  act  where  the  oQlmnn  of  water  is  less 
than  thirty-three  feet  high. 

The  cirde  descrihed  by  the  corred  arnis  ia  lix^-aix 
inches  all  over,  equal  to  16*96  feet  dreamfereiiee  moyed 
through  in  one  rcFoltttion;  the  pipes  and  apertures  are 
three  inches  diameter,  k  7*068  inches  area,  and  each  revo- 
lution of  the  machine  is  equiralent  to  deUyering  about  fire 
gallons  of  water  from  the  two  arms,  which  at  fifty-fire 
reyolutions  a  minute,  would  equal  265  g^ons  of  water 
delivered.*  This  quantity,  raised  twenty-five  feet  high,  and, 
divided  by  33,000,  gives  66,000  lbs.  lifted  one  foot  higb 
per  minute,  or  two  horse-powo* ;  and  at  a  moderate  cslca- 
lation,  a  wind  at  the  velocity  of  twenty  miles  an  hour  would 
efiect  this  service  with  the  amount  of  sail  provided.  A 
simple  valve  is  placed  at  the  bottom  of  the  upright  tubular 
shaft,  which  revolves  with  the  arms,  and  retains  the  water 
when  the  pump  is  at  rest,  in  readiness  to  perform  its  functions 
when  the  wind  arises :  and  it  is  necessary  to  fill  this  shaft  and 
the  arms  previous  to  putting  it  to  work  in  the  first  instance. 

The  windmill  itself  is  made  on  the  most  approved  principle, 
and  its  sails  are  self-acting,  to  prevent  accidents.  The  en- 
graving is  taken  from  a  design  executed  at  my  particular 
request  by  Messrs.  J.  Woods  and  Co.,  civil  engineers,  Back- 
lersbury ;  and  is  intended  expressly  to  suit  the  requirements 
of  the  East  India  planter,  although  it  is  alike  t^ppiicahle 
wherever  the  winds  are  sufficiently  favourable. 

There  are  many  other  forms  in  which  windmills  could  be 
advantageously  made  use  of:  as,  for  instance,  that  of  Vallanee's 
Horisontal  Windmill,  or  Biddle's  Patent  Eolian  Engine, 
which  is  also  horizontal ;  and  as  the  upper  districts  of  India 
have  a  very  great  power  in  the  winds  prevailing  during  the 
hot  months,  so  no  doubt  the  planters  will  see  the  poBitire 
necessity  of  using  some  of  these  various  descriptions  of 
windmill :   but  I   have  considered  it  preferable  to  repre- 

•  At  this  rate,  It  would  raise,  twenty-flve  feet  high,  318,000  gallowin  ten 
hoan;*-equal  to  the  Irrigation  of  seven  acres  of  land,  allowing  one  Inch  ira^ 
to  the  foot. 
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sent  ihe  yaiical  milly  as  it  will  in  all  probability  be  better 
understood  bj  the  natives  who  are  placed  to  work  it. 

There  are,  howeyer,  many  parts  of  India  where  the  hot 
winds  do  not  blow :  for  instance,  from  Mongbyr  down  .to 
Calcutta  ;*  and  although  other  winds  are  co(nunon,  yeit^  not 
being  of  that  steady  and  powerful  character,  the  planters 
could  not  depend  on  them  for  irrigation.  Hence  they  are 
either  obliged  to  call  in  the  aid  of  steam,  or  put  up  with  the 
inconyeniences  of  tbf  native  systems.  In  the  district  of 
Tirhoot,  I  rather  thMpI^  that  the  winds  are  unsteady,  and  not 
to  be  depended  on  4w*ing  the  season  when  irrigation  is  most 
required ;  from  whicflpi  .cause  no  doubt  it  is  that  "  the  Tirhoot 
Association"  has  \^  recourse  to  steam-power:  certain  it 
is  that  Messrs.  J.  ^(^(pods  and  Co.  have  supplied  that  com- 
pany with  several  p$#ftable  engines  and  pumps  for  the  pur- 
poses of  irrigation. 

In  the  Straits  Q«(MA^ments,  the  West  Indies,  and  many 
other  places,  the  p$)#(er  derived  from  the  wind  could  not 
always  be  calcula^^  jQP,  consequently  it  is  necessary  to 
advise  the  em-plojxxk^ffi^i^  s^W^ }  JW^  it  interests  the  planter 
to  know  that  d^9<y)^iQ|i  i§if  ^\^W  (whiqh  is  n^ost  likely  to 
suit  his  wants,  ft;  1^  #tMp^  i^MV  ftati^qtion  that  I  am 
enabled  to  introtJiioe  ife>  notice  i1|"he  ]paJ?WWe^te€|Wi-engine  of 
Mr.  W.  Cw«feO^,SI*lhich  is  ;ip  «p<*  hig^^rejpute  amongst 
our  English  agricdHft<irt«. 

At  the  meeting  of  the  Royal  Agricultural  Society  in  1847, 
at  Northampton,  the  judges  awarded  the  society's  prize  of 
Jrfty  pounds  to  this  .engine,  although  there  were  six  others 
in  the  field.  But  the  unsuccessful  competitors  protesting 
against  the  decision,  it  was  referred  to  the  council  of  the 
Society,  who,  at  the  next  meeting  held  in  London,  "  unani- 
mously confirmed  the  decision  of  the  judges  at  Northampton 
awarding  the  Society's  prize  of  fifty  pounds  for  the  best 
steam-engine  applicable  to  thrashing  and  other  agricultural 
purposes,  to  Mr.  William  Cambridge,  of  Market  Lavington, 
Wiltshire."  The  possessor  of  the  actual  engine  which  gained 

♦  About  Monghyr,  Kajmahal,  &c.,  there  is  T?hat  is  termed  the  double  wind, 
which  is  only  the  east  and  west  winds,  which  blow  alternately. 


260 


CAMBRIDGE  S  PRIZB  PORTABLE  STEASf-ENOINB, 


the  prize,  and  other  members  of  the  council  present,  bore 
ample  testimony  from  their  own  experience  "  to  the  high  prac- 
tical value  of  Mr.  Cambridge's  engines  in  reference  to  their 
safety  and  efficient  working,  —  to  their  economy  of  fuel, 
and  their  constant  freedom  from  derangement,  or  the  andue 
wear  and  tear  of  their  material." 


Cambridge's  Portable  Steam-Eogine. 

This  engraving  represents  a  four-horse  portable  steam- 
engine,  with  a  boiler  eight  feet  long  and  nine  feet  two  inches 
outward  circumference,  constructed  on  the  Cornish  principle. 
The  fire-tube  is  oval,  two  feet  wide  and  eighteen  inches  high  : 
this  place  forms  the  fire-place  and  the  ash-pit.  The  water 
is  heated  in  a  cistern  at  the  end  of  the  boiler  by  the  heated 
air,  which,  going  from  the  furnace  into  the  smoke-flue,  passes 
through  this  cistern  and  heats  the  water  to  about  160^  before 
it  is  forced  into  the  boiler. 

In  full  work,  it  consumes  about  four  hundred  weight  of 
coals,  and  about  120  gallons  of  water  in  ten  horrs;  and  is 
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constantly    used  by  agriculturists  in  driving'  a  six-horse 
thrashing  machine. 

The  testimonials  I  have  received  from  various  quarters, 
lead  me  to  consider  it  a  very  valuable  description  of 
engine  for  the  planter;  and,  as  such,  I  present  it  to  him 
without  being  in  any  way  acquainted  with  the  person  who 
makes  them.  The  price  of  an  engine  such  as  represented, 
of  four-horse  power,  is  1407.,  of  five-horse  power,  175/.,  and 
of  six-horse  power,  200/.— with  governors,  20/.  extra. 

Being  mounted  on  wheels,  they  can  be  taken  to  any  part 
of  an  estate,  and  again  removed  when  required ;  but  not 
being  fitted  as  a  locomotive,  they  could  not  perform  the 
varied  duties  of  which  the  latter  are  capable,  and  would  be 
called  on  to  accomplish  (see  page  117). 

I  have  mentioned  Mr.  Cambridge's  engine  as  one  cheap 
and  excellently  suited  to  the  wants  of  the  planter  in  every 
case,  where  an  actual  locomotive  is  not  capable  of  being 
worked ;  but  wherever  a  locomotive  can  be  used  in  the 
various  operations  mentioned  at  page  117,  it  would  be  in 
every  sense  better  to  obtain  one  somewhat  similar  to  that 
represented  in  Plate  II. 

I  have  already  said  so  much  of  the  utility  of  such  an 
assbtant  on  an  estate  that  little  more  need  be  added :  how- 
ever, it  may  be  of  advantage  to  remember  that  an  actual 
locomotive,  though  it  will  cost  a  few  pounds  more,  will,  on 
the  other  hand,  be  applicable  to  a  variety  of  purposes  be- 
yond the  compass  of  such  mere  portable  machines  as  the 
engine  of  Cambridge.  I  am  very  solicitous  that  the  planter 
should  see  this  locomotive  in  its  true  light,  and  not  be  biassed 
by  antiquated  prejudices  in  regard  to  its  use:  and,  more- 
over, I  am  desirous  that  it  should  be  known  that  no  native 
of  India,  Negro  or  Chinaman,  will  long  be  a  stranger  to  its 
working  details*  I  have  always  found  that  these  several 
labourers  fell  right  readily  into  a  habit  of  working  any 
description  of  implement  or  machine  that  was  put  into  their 
hands ;  and,  in  proof  of  this,  it  is  only  necessary  to  adduce 
the  different  steam-engines  worked  by  common  labourers 
both  in  the  western  and  eastern  hemispheres.     Who  has 
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ever  heard  of  an  accident  occarring  to  one  of  these  eogines 
so  attended?  We  read  and  hear  of  frightfal  acddents 
happening  with  steam-eDgines  in  various  parts  of  the  world; 
but,  in  all  my  experience,  I  have  never  known  or  heard  of 
one  occurring  where  the  Negro,  native  of  India,  or  CSrina- 
maii,  had  the  management  of  an  engine. 

The  description  of  pump  to  be  used,  differs  very  much 
according  to  the  supply  available,  and  the  depth  from  which 
it  has  to  be  taken.  I  have  already  mentioned  the  centri- 
fugal pump  as  being  perhaps  the  most  simple  and  most 
economical  to  be  obtained;  but  it  would  be  unpardoMble 
were  I  to  omit  noticing  the  extraordinary  machine  known 
under  the  names  of  "Walker's  Hydraulic  Engine"  and 
"  Walker's  Patent  Elevator."     (Plate  V.) 

Some  years  ago,  in  treating  oh  the  same  subject  as  at 
present,  I  expressed  some  doubt  of  its  powers  being  cor- 
rectly stated :  and,  indeed,  from  a  small  defect  in  the  vake, 
these  doubts  were  very  generally  entertained ;  but  after 
improvements  and  more  recent  experiments  have  served 
to  establish  the  remarkable  power  and  efficiency  of  these 
"  patent  elevators." 

As  I  am  aware  that  very  great  curiosity  exists  in  India 
rdative  to  the  efficiency  of  these  machines,  I  am  happy  in 
being  able  to  afford  some  information  regarding  them,  which 
rests  on  high  authority. 

As  their  action  is  so  different  from  all  other  hydraulic 
machines,  the  ordinary  mode  of  computing  their  power  is  in 
no  way  applicable ;  hence  such  surprise  at  the  actual  per- 
formances. An  authority  was  given  by  Government  to  try 
Mr.  Walker's  Hydraulic  Engine  at  Woolwich  dockyard ; 
where  the  large  caisson  was  formerly  emptied  by  a  pair  of 
excellent  ten-inch  pumps,  fitted  up  by  the  firm  of  Sir  John 
Bennie.  With  these  pumps  it  took  thirty  men  (working  in 
gangs  of  fifteen,  and  relieving  every  fifteen  minutes)  three 
hours  and  a  half  to  empty  the  caisson.  With  one  of  Mr. 
Walker's  engines,  fourteen  men  (working  in  gangs  of  seven, 
and  relieving  every  fifteen  mmutes)  emptied  the  caisson  in 
one  hour  and  a  quarter ;  and  have,  on  recent  occasions,  done 
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WALKER'S  HYDRAULIC  ENGINE  AND  PATENT  ELEVATOR. 


WAZiKBR'b  patbnt  bydraulio  bnqinb. 
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it  ia  less  time,  without  being  fatigued.  This  experiment  took 
place  in  the  presence  of  Sir  Francis  Collier,  C.B.,  K.C.H., 
and  Captain  Denison,  of  the  Rojal  Engineers;  and  Sir 
Francis,  in  forwarding  Captain  Denison's  report  to  the 
Honourable  Sidney  Herbert,  says : — *^  I  beg  to  add,  that, 
having  seen  the  pumps  in  operation,  I  consider  it  (Mr. 
Walker's)  to  be  very  superior  to  Mr.  Ronnie's,  haying  dis- 
charged an  equal  quantity  of  water  with  half  the  number  of 
men,  in  half  the  time." 

The  great  superiority  of  these  machines  over  ordinary 
pumps  was  so  completely  established  with  Government,  that 
Mr.  Walker  was  called  on  to  furnish  one  for  the  dockyard 
at  Malta,  and  another  for  Portsmouth.  The  Board  of 
Admiralty  have  likewise  determined  on  applying  this  inven- 
tion to  ships  of  war  of  the  largest  class ;  as  it  is  believed 
that  in  cases  of  da^nger  they  may  be  kept  afloat  by  hs  means, 
when  all  other  descriptiods  of  hydraulic  machines  would  fail. 

Mr.  Walker  has  also  erected  engines  for  the  Parliamen- 
tary Commissioners,  for  draining  in  Somersetshire,  Norfolk, 
and  Lincolnshire.  In  proof  of  its  utility  in  draining  land,  the 
estate  of  Mr.  Boult,  Ranham,  I^orfolk,  affords  an  instance : 
a  crop  of  the  finest  com  was  grown  there  in  1847  on  a  large 
tract  of  land  which  had  previously  been  uneultivated>  from 
the  impossibility  of  draining  it  by  the  other  means  employed* 

These  are  facts  which  the  planter  may  rely  on ;  and, 
although  I  have  never  seen  Mr.  Walker,  I  have  thought  it 
desirable  to  obtain  from  him  (through  the  medium  of  an 
acquaintance)  a  table  showing  the  performances  of  his 
machine,  worked  under  various  circumstances:  this  has 
been  politely  furbished  me. 


Hone-powet. 

Gallonf  Raised  at  Di^reot  Blevations. 
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Mr.  Walker  has  also  adapted  a  steam-engine  to  work 
his  elevator :  whether  the  former  be  his  own  invention  or 
not,  I  cannot  positively  state;  although  I  believe  it  to 
be.  Two  of  these  engines  and  elevators,  which  were  con- 
structed purposely  for  draining  estates  in  the  West  Indies, 
were  recently  erected  and  tested  at  Mr.  Walker's  premises  in 
the  City-road ;  where,  with  steam  at  thirty-five  pounds  upon 
the  inch,  and  making  seventy  revolutions  per  minute, — ^the 
piston  stroke  being  two  feet — they  lifted  65OOO  gallons  of 
water  eight  feet  high  per  minute. 

These  are  certainly  very  astonishing  performances,  and  in 
the  absence  of  such  excellent  authority  as  that  I  have  adduced, 
might  become  a  subject  of  doubt ;  but  the  undeniable  testi- 
mony furnished  by  so  many  successful  experiments,  together 
with  the  fact  that  this  invention  has  had  to  oppose,  solely  by 
it^  own  merits,  an  unusual  degree  of  opposition  and  pro- 
fessional hostility  —  and  in  the  instances  mentioned,  as 
well  as  in  many  others,  it  has  overcome  strong  prejudices 
by  the  plain  fact  of  its  actual  performance — renders  Mr. 
Walker's  hydraulic  machine  entitled  to  the  sugar-planter's 
very  attentive  consideration. 

There  are  many  descriptions  of  the  common  pnmp  that 
are  deserving  of  the  planter's  notice :  the  best  of  them  are 
capable  of  raising  twenty-five  feet  high,  with  a  two  horse- 
power engine,  about  200  to  240  gallons  of  water  per  minute. 
It  must  always  be  borne  in  mind,  that  a  good  hydraulic 
machine  (whether  Walker's  or  any  other)  is  not  only  useful 
in  irrigating  lands,  but  can  also  be  applied  to  draining  pur- 
poses whenever  required. 

It  is  very  difficult  to  recommend  any  particular  description 
of  common  pump :  the  various  claimants  are  so  numerous 
and  their  several  merits  so  contested,  that  I  can  only  advise 
the  planter  to  deal  with  some  respectable  manufacturer 
direct ;  explaining  to  him  the  requirements  of  the  case;  ^ 
the  chances  are  that  by  so  doing  he  is  saved  a  deal  of  money 
and  trouble  in  the  long  run. 

In  many  parts  of  Upper  India  the  Persian  wheel  is  much 
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used  ;  but  I  have  never  seen  them  so  light  as  they  are  capable 
of  being  made  ;  nor  have  I  seen  other  than  the  most  clamsy 
workmanship  bestowed  on  them :  this,  although  it  may 
appear  to  be  a  first  saving,  is  nevertheless  an  enduring  and 
increasing  loss.  Where  Persian  wheels  are  desired,  it  were 
far  better  that  they  are  made  similar  to  the  Egyptian  band 
wheel  (if  it  may  be  so  termed).  This  is  merely  an  endless 
band,  made  of  rope,  grass,  &c.,  passing  over  the  two 
drum  wheels  (one  in  the  water,  and.  the  other  a  few  feet 
above  the  surface  of  the  ground) :  it  has^  at  intervals,  small 
holes  for  the  spikes  of  the  drum  to  drop  into,  so  as  to  draw 
round  the  band;  and  leathern  or  earthenware  buckets  to 
contain  tbe  water.  By  this  simple  arrangement,  the  heavy 
wheel  is  dispensed  j^ith,  and  the  motive  power  is  applied  to 
raise  the  water  alone,  and  overcome  the  friction. 

*'  The  Chinese  Chain  Pump"  is  also  much  used :  but  it  has 
always  appeared  to  me  that  the  friction  is  enormous  in  com- 
parison to  the  work  performed;  I  cannot  say,  therefore, 
that  it  is  by  any  means  a  favourite  method  of  mine.  *'  The 
hydraulic  belt*'  is  also  a  contrivance  pledged  to  perform 
great  things  in  the  way  of  lifting  water ;  but  the  extreme 
velocity  with  which  it  requires  to  be  worked,  seems  to  me  an 
insuperable  objection  to  its  adoption. 

In  fact,  there  is  an  endless  variety  of  hydraulic  machines 
of  every  conceivable  form  and  character ;  from  amidst  which 
I  have  selected  those  most  likely  to  suit  the  planter's  pur- 
poses. These,  then,  are  first,  "  the  centrifugal  pump,"  repre- 
sented to  be  worked  by  a  windmill ;  second,  *^  Walker's  patent 
elevator,"  to  be  worked  by  steam  or  wind ;  and,  third,  the 
better  description  of  common  pump,  to  be  worked,  also, 
either  by  steam  or  wind. 

The  space  that  I  have  devoted  to  the  subject  of  irrigation 
may  appear  very  great  to  those  who  scarcely  know  what  is 
meant  by  the  term ;  but  to  the  East  India  planter  it  is  a 
subject  of  vital  importance :  one  which  he  will  anxiously 
study,  and  the  successful  pursuance  of  which  can  alone 
render  his  operations  of  a  promising  character. 
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In  a  country  like  India,  where  for  many  months  in  the 
year  rain  does  not  fall  and  eyerything  is  consequently 
parched  up,  it  may  be  anticipated  that  great  want  would 
exist  were  not  wells  dug  in  very  great  abondance.  Such  is 
indeed  the  fact,  and  I  am  sorry  to  say  that  jnstice  u  sel- 
dom done  to  the  native  character  in  this  respect;  which 
makes  me  the  more  anxious  to  express  my  opinion  on  the 
matter. 

It  is  a  particular  belief  of  the  natives  that  they  propitiate 
the  Deity  by  providing  a  grove  of  trees,  and  a  well  of  drink- 
ing water,  where  nothing  of  the  kind  was  before  existing; 
hence  we  see  throughout  India,  innumerable  wells,  tanks, 
and  topes  (groves  of  trees)  set  apart  for  the  behoof  of  all 
comers.    This  practice  seems  very  coQimonplace  to  those 
who  reside  in  Europe,  or  even  in  the  West  Indies ;  but  in 
India  it  assumes  quite  another  character:   for  mil€8  and 
miles,  nothing  may  perhaps.meet  the  eye  but  one  dead  mono- 
tonous plain,  parched  and  burnt  up ;  the  traveller,  suffocated 
by  dust  and  oppressed  by  heat,  reaches  one  of  these  topes, 
and  straightway  going   to  the  well,    washes   his  mouth, 
quenches  his  thirst,  bathes  his  wearied  limbs,  and  throws 
himself  in  the  grateful  shade  to  rest :  he  sleeps, — ^perhaps 
makes  it  his  abode  the  whole  night ;  but  whether  he  rests  an 
hour,  or  whether  he  remains  for  days,  he  does  not  leave  the 
spot  without  invoking  a  blessing  on  the  benevolent  person 
who  established  such  a  welcome  place  of  refreshment  and 
convenience  for  the  poor  traveller.   There  are  those  in  India 
who  are  silly  and,  I  may  say,  wicked  enough,  to  designste 
all  such  works  of  charity  and  benevolence  as  being  nam  h 
toasti  (for  a  name) ;  but  the  natives  may  depend  that  their 
benevolent  motives,  so  far  from  being  overlooked^  are  care- 
fully noted  by  every  sensible,  right-minded  European  who 
dwells  amongst  or  visits  them. 

That  very  excellent  officer,  Colonel  Sleeman,  took  con* 
siderable  pains  to  show  the  enormous — ay,  vast— «odi^ 
expended  by  the  natives  in  this  way ;  and,  in  corroboration 
of  his  statements,  I  can  say  that  the  sums  they  expend  in 
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digging  wells  and  tanks,  keeping  them  in  repair,  and 
planting  topes  of  trees,  so  as  to  furnish  accommodation  and 
refreshment  to  the  poor,  are  quite  incredible.  But,  whilst 
we  speak  of  them  as  mere  places  of  refreshment  and  accommo- 
dation for  travellers^  we  mast  be  careful  to  view  them  like- 
wise in  relation  to  the  present  subject — irrigation.  The 
tanks  and  wells  which  are  so  dug  and  appropriated,  are  in 
reality  choice  benefits  conferred  on  the  native  cultivators 
residing  in  the  neighbourhood ;  l^ho  are  thereby  enabled  to 
irrigate  their  cane  and  other  crops,  and  consequently  pre« 
serve  them  through  seasons  of  the  greatest  severity.  By 
this  means  they  are  enabled  to  plant  when  they  otherwise 
could  not,  and  also  to  save  many  a  crop,  which  would  other- 
wise he  lost ;  or  so  to  increase  the  produce  of  their  fields  as 
to  render  them  doubly  valuable.  I  must  therefore  express  my 
sincere  respect  for  those  natives,  who  take  from  their  substance 
large  sums  to  bestow  on  such^  charitable,  such  benevolent 
works;  and  I  trust  that  every  European  planter  will 
endeavour  by  all  means  in  his  power  to  foster  such  excellent 
feelings,  instead  of  striving  to  disparage  the  very  worthy 
motives  by  which  they  are  undoubtedly  actuated. 

In  concluding  the  subject  of  irrigation,  I  must  once  more 
urge  on  the  planter  the  extreme  importance  of  the  subject. 
I  must  once  more  remind  him  that  by  irrigating  his  fields 
frequently  and  liberally,  he  not  only  fertilizes  the  soil,  but 
also  pilules  those  stores  of  nourishment  contained  in  it,  (in 
solution)  in  the  best  possible  (and  indeed  only)  condition  in 
^hich  the  roots  of  the  cane  plants  can  make  use  of  them  as 
food.  I  beg  of  him  to  give  irrigation  his  most  serious  atten- 
tion :  let  no  difficulties  frighten  him  from  pursuing  it,  where- 
ever  it  is  practicable ;  and  I  can  assure  him  he  will  never  have 
cause  to  repent  the  day  he  gave  his  mind  to  this  subject. 
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CHAPTER  VI. 

ON    IMPLEMENTS, 

In  commencing  this  chapter,  it  is  necessary  to  state  the 
object  I  have  in  view,  and  also  to  make  a  few  remarks ;  that 
the  reader  may  not  misconstrue  my  motives. 

This  object,  then,  is  to  characterize  a  few  of  those  imple- 
ments that  are  useful  and  necessary  to  the  sugar-planter ; 
and,  at  the  same  time,  to  introduce  to  him  those  manu- 
facturers, who,  from  their  high  reputation  and  acknow- 
ledged ability,  are  deserving  of  his  confidence  and  patronage. 
In  doing  this,  I  must  at  once,  and  in  the  most  emphaticr 
manner,  disclaim  all  intention  of  pufiing  any  one's  invention 
or  workmanship.  I  am  simply  desirous  of  benefiting  the 
planter  by  recommending  him  to  those  who  will  do  him 
justice  in  every  particular ;  and  I  can  truly  say  that  I  am 
totally  unacquainted  (personally)  with  almost  every  manu- 
facturer whose  name  I  have  hitherto  mentioned,  or  shall 
have  occasion  to  mention ;  being  entirely  guided,  either  by 
specimens  of  their  work  which  have  passed  through  my 
hands,  or  by  the  established  reputation  they  have  secured  to 
themselves.  In  several  instances  I  have  gone  as  a  stranger 
to  their  manufactories,  inspected  the  various  kinds  of 
machinery,  looked  over  their  plans  and  drawings,  and  noted 
carefully  the  intelligence  displayed.  I  have  gone  to  them, 
in  order  to  satisfy  my  mind  that  I  am  justified  in  recom- 
mending their  work  to  the  planting  community ;  and  I  have 
selected  those  kinds  of  machinery  which,  from  my  own  experi- 
ence, I  deem  suitable  to  the  planter.  In  performing  such 
a  duty  there  can  be  no  favour,  no  partiality,  no  sacrifice 
of  the  honest  independence  essential  in  the  writer  of  this 
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MTork,  I  shall  therefore  bestow  praise  and  commenda- 
tion only  where  I  consider  they  are  justly  due;  feeling 
confident  that  I  am  acting  for  the  general  benefit  of  the 
planting  interest.  As  I  am  in  no  way  connected  with,  or 
otherwise  interested  in,  any  of  those  manufacturers  whom 
I  have  already  mentioned,  or  am  about  to  name,  so  am  I 
quite  incapable,  both  from  principle  and  from  lack  of  motive, 
of  expressing  an  opinion  which  does  not  arise  from  my  own 
unbiassed  convictions. 

The  first  implement  which  I  find  myself  called  on  to 
notice  is  the  very  beautiful  prize  plough  of  Messrs.  Ransomes 
and  May's  manufacture.    (PI.  VI.,  Fig.  1.) 

In  appearance  this  implement  is  the  most  elegantly  formed 
of  any  plough  I  ever  beheld ;  and  it  happens  that,  whether 
worked  as  a  swing,  single  wheel,  or  double  wheel  plough,  it 
entirely  surpasses  every  plough  that  has  endeavoured  to 
compete  with  it.  Nor  is  this  the  only  singular  feature  in  its 
construction;  for,  to  the  great  astonishment  of  numerous 
spectators,  it  was  proved  to  be  not  only  the  best  plough 
under  every  circumstance  in  light  soib,  but  also  the  best  in 
heavy  soils  likewise. 

The  Journal  of  the  Royal  Agricultural  Society  of  England 
contains  a  full  statement  of  these  extraordinary  results,  and  it 
was  unanimously  declared  to  be  due  to  the  correct  principles 
of  its  construction.    The  remarks  of  the  journal  named  are 
very  interAting. — ^*  When  fitted  with  two  wlieels  the  per- 
formance of  Messrs.  Bansomes'  plough  was  like  that  of  a 
planing  machine ;  the  furrow  slices  were  cut  vertically  from 
the  land,  the  floors  or  bottoms  were  left  perfectly  flat  and 
clean,  and  the  slices  were  deposited  at  an  angle  of  about 
forty-five  degrees,  with  such  truth  that  they  could  be  turned 
back  to  their  original  horizontal  bed  without  gaining  or 
losing  ground*     According  to  the  generally  received  prin- 
ciples of  perfect  ploughing  (whether  they  be  correct  and 
equally  suitable  to  all  soils  and  modes  of  culture  or  not),  it 
18  imagined  that  practice    has,  in    this    instance,  closely 
approached  to  their  fulfilment.       When  fitted  with  one 
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"vHieel,  ih^mgk  the  work  of  tiie  plaiigli  was  escellent,  yet 
iiiere  was  a  deykition  from  that  extreme  regalajitj  and 
finish  beSongiBg  to  ti^  two-<wfa6^ed  perfcrmonee.  When 
acting  without  fi  wheel  this  deviatioii  was  still  more  plaiiily 
discernible,  whi^  is  directly  traeeiAIe  to  tiie  inflaenee  ex^- 
eised  over  the  motieti  of  the  plough  by  libe  mffAon  of  the 
draught  ammals ;  but  «t  still  performed  work  greatly  aope- 
rior  to  aay  of  the  otiter  ploughs  similarly  <dreimi0Umeed,^ 
Sec.  kc. 

In  consequence  of  the  fluperioriiy  of  this  impJement  in 
eTery  trial,  the  judges  awarded  the  several  prizes  to  Messrs. 
Ransomes  and  May  for  this  one  plough. 

The  next  is  a  patent  trussed  beam  double-tom  plough,  also 
the  invention  and  ntanufaeture  of  Messrs*  Bimsomes  and 
May,  of  Ipswich.     (PI.  VI.,  Fig.  2.) 

This  is  constructed  <m  the  same  pi4neiple  as  Ibe  lore- 
going  ;  but  it  has  a  pair  of  mould-boards — a  right  and  left- 
hand  one*-wfai<^  expand  in  the  same  rdative  d^ree  with 
each  other.  The  share  has  also  a  right  and  left  wing.  Its 
use  is  principally  to  fellow  the  single  plough  and  open  wide 
the  trenches  for  the  reception  of  the  cane-plants-^in  doing 
which  it  makes  a  neat  trench,  throwing  up  the  earth  lightly 
on  both  sides  at  once ;  to  plough  deep  trenches,  to  serve  as 
water  farrows  at  regular  distances  apart  in  a  field :  also,  by 
taking  off  the  mould-boards,  it  may  be  used  as  a  broad- 
share  plough  for  cleaning  land,  or  as  a  subsoil  plough. 

Messrs.  Ransomes  have  also  adapted  to  it  a  large  re- 
volving coulter  with  a  steel  edge  made  sharp,  with  the  view 
of  cutting  through  the  cane-trash  lying  on  the  field,  so  that 
it  may  be  buried  at  one  o  peration  ;  the  coulter  being  made 
to  take  off  when  not  required.  I  have,  however,  very  great 
doubts  as  to  the  revolving  eoulter  answering  the  expectations 
formed  of  it. 

The  following  extracts  from  the  Journal  of  the  Royal 
Agricultural  Society  of  Englt^^nd  (vol.  iv.  p.  497),  are  well 
deserving  the  planter's  perusal  and  consideration  : — 
^'Ihey  (the  judges)  would  particularize,  as  worthy  of  high 
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commendation,  tbose  (ploughs)  produced  from  the  manufac- 
tory of  Messrs.  Ransomes,  composed  entirely  of  iron  and 
steel.  The  beams  of  these  ploughs  are  constructed  on  the 
truss  principle ;  which,  though  novel  in  its  application  to  the 
plough,  has  long  been  appreciated  by  mechanics,  as  possess- 
ing the  greatest  stiffness,  combmed  with  lightness.  It  is 
this  consideration  which  has  induced  those  makers  to  aban- 
don the  use  of  wood,  hitherto  used  by  them  for  this  part  of 
the  plough,  in  favour  of  a  beam  of  solid  metal.  The  structure 
of  their  improved  iron  beam  is  such  as  to  destroy  lateral  vibra- 
tion, particularly  at  its  root  or  juncture  with  the  body  of  the 
plough ;  it  admits  also  of  a  neat  and  powerful  fixing,  as  well 
as  ready  adjustment  of  the  coulter.      ♦  #  ♦  ♦ 

*^  It  is  also  important  that  the  handles  or  stilts  should  be 
stiff  enough  to  transfer  the  effect  of  the  holder  to  the  body 
of  the  plough  with  the  least  expenditure  of  his  strength ; 
for  the  easier  its  guidance,  the  greater  will  be  the  certainty 
of  the  labourer's  attention  to  his  business.  This  property 
has  also  received  the  care  of  Messrs.  Ransomes,  and,  toge- 
ther with  the  simple  means  applied  for  adjusting  and  re- 
placing the  mould-boards,  shares,  and  wearing  parts  of  the 
various  ploughs  exhibited  by  them,  testifies  to  the  thought 
and  ability  bestowed  on  the  most  minute  details  of  an  imple- 
ment, which  still  maintains  its  daim  to  be  the  most  indispen- 
sable, as  it  was  probably  the  earliest  invented,  auxiliary  to 
human  labotir  in  tilling  the  soil." 
The  "  Raekheath  subsoil  plough  "  invented  by  Sir  Edward 
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Stracey,  Bart.,  and  manufectured  by  Messrs.  Ransomes, 
is  an  implement  highly  useful  to  the  planter  for  subsoil 
ploughing. 

It  performs  this  operation  to  the  depth  of  ^from  fifteen  to 
eighteen  inches  below  the  surface;  but  when  preceded  by 
tlie  common  plough,  which  is  the  plan  recommended,  the 
depth  reached  below  the  surface  is  increased  to  the  extent 
effected  by  the  first  plough. 

As  subsoil  ploughing  b  so  much  required  on  sugar  estates, 
it  behoves  the  planter  to  provide  himself  with  a  really 
effective  implement  of  this  class ;  and  I  know  none  more 
likely  to  suit  him  for  lightnesSi  strength,  and  utility,  than 
the  "  Rackheath  plough." 

The  next  implement  is  what  is  termed  "  the  double-furrow 
plough,"  and  in  light  soils,  or  where  great  power  is  available, 
(as  in  the  case  of  ploughing  by  steam,  by  elephants,  &c.), 
its  use  is  very  desirable  indeed;  as  it  ploughs  two  furrows  at 
once,  and  can  consequently  get  through  double  the  work  of 
a  single-furrow  plough,  and  that  too  by  the  addition  of  only 
half  as  much  power  as  is  required  to  work  the  single  plough. 


TBie  Double-furrow  Plough. 

In  England,  wherever  it  has  been  used  (on  light  soils)  it 
has  been  found  to  answer  admirably ;  performing  as  much 
work  with  three  horses,  one  man,  and  a  boy,  as  two  ploughs 
with  four  horses  and  two  men  can  accomplish.  A  farmer 
residing  near  Ipswich,  has  three  double-furrow  ploughs  at 
work,  of  which  he  gives  the  following  interesting  account : 

"With  three  horses  abreast  and  one  man  only,  he  can 
plough  double  the  quantity  of  land  per  day  that  he  can 


RANSOHES'   HOE*PLOUGH.  273 

witli  a  single-pair  horse-plough :  in  other  words,  he  ploughs 

with  his  double-furrow  plough  two  acres  instead  of  one ; 

thus  saving  the  labour  of  a  man  and  a  horse.    The  work  is 

rather  harder  for  the  horses,  but  not  worth  mentioning.     He 

ploughed  thirty  acres  in  fifteen  successive  working  days, 

and  the  horses  did  the  work  without  being  in  the  least  hurt 

by  it*    The  ploughmen  did  not  at  first  like  these  ploughs, 

but   they  soon  became  reconciled  to  them.     The  land  in 

which  they  were  used  is  light,  but  inclining  to  what  is 

termed  a  mixed  soil  or  sandy  loam.    The  furrows  are  nine 

inches  wide  by  six  deep." 

The  hoe-plough  is  the  next  implement  particularly  de- 
serving of  attention ;  indeed  it  is  one  of  the  most  useful  the 
planter  can  employ. 


Hoe-ploagh. 

This  plough  is  used  for  the  purpose  of  hoeing  up  weeds 
and  loosening  the  earth  between  growing  plants.  It  is 
provided  with  two  wheels,  one  in  front  of,  and  one  behind 
the  hoes,  by  means  of  which  the  depth  of  the  hoeing  is 
regulated.  It  may  be  used  with  three  triangular  hoes,  each 
cutting  thirteen  and  a  half  inches  wide,  extending  over  three 
feet  six  inches  of  ground,  or  contracted  to  a  smaller  width ; 
or  the  two  hind  hoes  may  be  replaced  by  two  curved  knives 
(as  shown  in  the  above  engraving)  for  cutting  the  weeds  up 
on  the  sides  of  the  ridges.  It  is  an  implement  of  very 
simple  construction,  and  in  great  use  in  England ;  it  is  also 
one  which  will  be  found  of  very  great  advantage  on  sugar 
estates,  in  cleaning  between  the  cane-rows,  and  in  loosening 
the  soil  about  the  plants. 
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^'The  expanding  horse-hoe'*  is  an  implement  designed 
and  manufactnred  expressly  for  the  colonies,  and  is  already 
beginning  to  establish  for  itself  a  very  sure  reputation 
amongst  sugar-planters. 


Expanding  Horse-hoe. 

By  means  of  a  very  simple  contrivance,  it  can  be  extended 
and  contracted  at  pleasure;  so  that  the  planter  can  hare 
them  made  to  expand  even  to  five  and  a  half  or  six  feet,  if 
he  requires  it :  as  he  will,  in  all  cases  where  he  plants  his 
canes  at  six  feet  apart;  whilst,  at  same  time,  by  having 
spare  tines  or  shares  of  peculiar  form,  he  can  vary  the 
nature  of  the  work  to  be  performed  by  it.  For  instance,  the 
implement  as  now  shown,  is  suited  for  rooting  up  weeds  and 
loosening  the  soil  between  the  rows  of  canes ;  but  by  taking 
off  the  tines  and  hoes  represented  in  the  engraving,  and 
replacing  them  with  light  moulding  shares,  the  instrnmeflt 
is  at  once  converted  into  a  moulding  machine,  whereby  the 
young  canes  may  receive  two  or  three  successive  mouldings 
as  lightly  and  neatly  as  by  hand  labour. 

I  consider  this  machine  to  be  so  valuable  to  the  planter, 
that  no  sugar  estate  should  be  unprovided  with  them ;  it 
enables  him  to  perform  at  a  very  inconsiderable  cost  an 
amount  of  work  which,  when  executed  by  hand  labour,  is 
well  known  to  be  very  tiresome  and  expensive. 

The  next  implement  which  is  of  peculiar  value  to  tbe 
sugar-planter,  is  Ransomes'  **  Patent  Indian  Cultivator." 
(Plate  VII.)  I  am  pleased  to  know  that  this  excelleut 
instrument  has  obtained  for  itself  a  very  considerable  cele- 
brity in  the  West  Indies. 
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This  implement  has  obtained  the  highest  commendation 
after  a  thorough  trial,  and  will  be  found  capable  of  a  variety 
of  operations.  It  readily  penetrates  very  hard  earth,  tearing 
up  roots  and  weeds  with  ease  and  certainty.  By  passing  it 
at  right  angles  across  foul  ground,  it  thoroughly  disinte- 
grates the  soil  without  the  necessity  of  ploughing ;  and  with 
the  aid  of  a  clod-crusher^  almost  any  land  may  be  brought 
into  a  clean  state  of  fine  tilth.  The  teeth  are  made  of 
wrought  iron,  with  case-hardened  points,  which  can  be  re- 
newed as  they  wear;  so  that  the  implement  is  extremely 
durable,  being  composed  entirely  of  metal.  The  points 
being  removed,  hoes  can  be  substituted  that  cover  the 
ground  ;  and  as,  by  the  action  of  the  lever,  the  depth  can  be 
adjusted  to  the  greatest  nicety,  it  then  becomes  a  hoe, 
effectually  cutting  up  all- weeds  in«a  track  of  more  than 
three  feet  in  width. 

The  perfect  manner  in  which  this  machine  acts,  and  its 
utility  in  various  stages  of  cane  cultivation,  appear  so  great 
to  the  Council  of  the  Royal  Agricultural  Society  of  Jamaica, 
that  they  have  adopted  a  representation  of  it  on  their  prize 
medal;  and  have  presented  Messrs.  Hansomes  and  May 
with  one  of  these  medals,  as  a  testimonial  of  their  approval  of 
the  efforts  made  by  those  eminent  manufacturers  to  improve 
the  various  implements  used  in  agriculture.  The  patent 
Indian  cultivator  was  construeted  expressly  for  the  use  of 
sugar-planters ;  and  I  am  happy  in  being  able  to  record  my 
opinion  as  entirely  coinciding  with  that  of  the  Council  of 
Agriculture  in  Jamaica,  in  regard  to  its  merits. 

The  last  machine  made  by  these  manufacturers,  which  I 
have  occasion  to  mention,  is  "  The  Patent  Cane-top  Cutter." 
This  engine  has  been  made  purposely  to  suit  tl\e  wants  of 
A  sugar  estate,  as  cane-tops  are  so  generally  used  for  feeding 
cattle  in  the  West  Indies :  but  I  may  once  more  observe 
that  the  practice  of  using  cane-tops  for  fodder  is  wrong  in 
every  sense,  and  should  never  be  allowed  on  any  estate.  I 
naake  the  remark,  because  I  know  that  the  time  is  not  dis- 
tant when  every  planter  will  become  convinced  of   the 
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correctness  of  my  assertion :  but  at  present,  and  for  some 
time  to  come,  I  fear  the  injurious  practice  will  be  persisted 
in  ;  therefore  it  is  that  I  make  mention  of  a  machine  which 
should  never  be  used  on  an  estate  for  the  purpose  it  now  is. 


Cane-top  Cutter. 

Were  the  planters  to  use  it,  or  others  similar  to  it,  for  cutting 
chaff  for  their  cattle,  instead  of  cane-tops,  then  it  would  be 
appropriated  to  its  own  peculiar  and  proper  purpose.  How- 
ever, as  cane-tops  will  yet  no  doubt  be  used  by  many,  and 
as  this  machine  is  certainly  much  superior  to  all  others  of 
the  same  class,  I  cannot  do  less  than  give  a  brief  description 
of  it.      This  cane-top  cutter  is  made  entirely  of  metal; 
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thus  ayoiding  the  inconvenience  and  damage  which  result  to 
machines  constructed  partially  of  wood  It  is  furnished 
with  two  knives,  cuts  lengths  of  half  an  inch,  and  requires 
only  the  most  ordinary  care  in  keeping  the  wearing  parts 
oiled  and  occasionally  cleaned.  It  can  be  worked  either  by 
one  or  two  persons;  requires  no  skill ;  and,  if  kept  free  from 
stones  and  other  extraneous  substances,  is  not  liable  to 
injury,  but  has  been  found  to  be  a  very  durable  machine. 

The  bearings  should  be  kept  clean,  and  oiled  with  sweet 
oil.  The  knives  are  best  sharpened  with  what  is  commonly 
called  a  saw-file.  Two  sizes  are  made,  of  which  one  of  the 
smaller  has  been  sent  to  Jamaica  as  a  specimen :  this  is 
marked  £,  and  the  larger  one  D.  A  machine  of  this  kind 
saves  a  great  deal  of  labour  which  is  often  wastefuUy  ex- 
pended in  cutting  tops  by  hand  labour. 

The  next  machine  to  be  described  is  a  steam-dredging 
machine,  expressly  adapted  for  the  purpose  of  excavating, 
deepening,  and  cleansing  canals,  and  draining  trenches,  in 
the  colonies  of  Demerara,  Berbice,  &c.  &c.  It  is  manu- 
factured by  Messrs.  J.  and  A.  Blyth,  of  limehouse,  who 
make  them  of  any  size  or  power  that  may  be  demanded  by 
peculiar  circumstances.  The  machinery  is  contained  in  a 
boat,  which  floats  in  the  canal  or  drain  to  be  cleansed,  and 
pulls  itself  along,  either  backward  or  forward,  by  means 
of  chains  run  out  from  the  bow  and  stern,  and  secured  by 
anchors.*  " 

When  at  work,  the  buckets  descend  the  required  depth 
into  the  mud,  and  on  rising  discharge  their  contents  into 
an  inclined  gutter,  which  conveys  it  to  the  bank  where 
it  is  deposited.  In  forming  a  new  canal,  the  roots  and 
stumps  of  trees  existing  in  the  track  lined  out  must  be 
dug  up  and  cleared  away ;  a  space  sufficiently  large  to 
admit  the  machine  is  dug,  and  water  allowed  to  flow  in 
to  float  it ;  the  boat  is  then  introduced,  and  the  machinery 
set  going,  when  it  will  cut  its  way  along,  forming  the  canal 
(of  the  desired  depth  and  width)  as  it  proceeds.    The  chains 

*  lUs  machine  wiU  be  perfectly  understood  from  the  above  description. 
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are  moved  forward  each  time  the  engine  has  drawn  itself 
to  the  place  of  anchorage;  so  that   in  the  conne  of 
day,  this  machine   will  work  up  to  many  lengths  of  the 
chain,  performing  a  large  amount  of  work  at  yery  little 
expense. 

In  excavating  new  canals,  and  keeping  old  ones  clean 
when  on  a  large  scale,  the  use  of  such  a  machine  mast 
be  attended  with  a  very  considerable  saving,  both  in  ex- 
pense and  time ;  and  it  appears  to  me  that  there  can  be 
no  diflStulty  in  so  constructing  the  boat  and  machinery  as 
to  render  it  available  for  very  many  purposes  besides  those 
stated. 

At  page  256, 1  have  made  mention  of  a  small  fire-engine 
or  irrigator,  invented  by  Mr.  Baddeley,  and  I  have  now  the 
opportunity  of  giving  a  representation  of  the  machine. 


Fire-engine  and  Irrigator. 

This  is  an  exceedingly  simple  well-contrived  machine, 
either  for  extinguishing  fires,  or  for  irrigating  lands ;  in  both 
of  which  capacities  it  is  likely  to  be  of  very  great  utility  to 
the  sugar-plknter. 

I  would  draw  attention  to  it  more  particularly  as  an 
irrigator,  because  it  is  admirably  suited  to  the  necessities 
of  an  estate  that  has  to  be  much  urrigated ;  and  when  worked 
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in  connection  with  the  wind-mill,  or  steam  pumps  (before 
recommended),  will  distribute  the  water  over  the  fields  much 
more  equally,  expeditiously,  and  economically,  than  can  be 
done  by  any  other  method.  Where  the  plan  of  permanent 
(pipe)  water-ways  is  carried  out,  a  few  of  these  irrigators, 
taking  up  positions  at  the  different  nauds  (lying  along  the 
water  ways),  would  most  expeditiously  water  the  lands 
within  their  range;  moving  on  from  naud  to  naud  until 
the  whole  field  was  finished.  It  is  made  very  light,  so 
that  three  men  run  along  with  it  over  fields  to  the  dif- 
ferent receptacles  for  water,  drop  the  suction  pipe  into  the 
water,  and  pump  away,  sending  the  water  oyer  the  land  in 

fine  jet  or  shower. 

It  mast  be  apparent  that  if  pumps  are  working  at  the 
wells,  ponds,  or  rivers,  and  delivering,  say  five  hundred 
gallons  of  water  a  minute,  it  would  take  a  great  number 
of  people  to  scatter  that  amount  of  water  over  the  field 
in  a  manner  really  desirable;  whereas,  with  two  or  three 
of  these  machines,  with  only  a  very  few  men  (three  to  each), 
the  work  may  be  accomplished  in  the  most  perfect  and 
economical  manner. 

The  cost  of  one  of  these  irrigators,  to  be  worked  (easily) 
by  three  men,  is  only  26/.;  and  the  admirable  principle 
on  which  it  is  constructed  ensures  its  satisfactory  working 
and  extreme  durability.  It  is  described  as  being  appli- 
cable to  the  roughest  work  of  an  estate,  without  any 
fear  of  injury ;  whilst  no  part  of  it  requires  more  care  and 
attention  than  that  usually  bestowed  on  a  common  cart 
wheeL 

At  pages  72  and  75,  I  have  alluded  to  the  use  of  a 
**  levelUng-machine"  for  levelling  the  banks  of  canes,  and 
cohering  up  the  cane-trash  and  long-tops.  I  must  now 
proceed  to  give  a  rough  description  of  its  construction 
and  peculiar  action.  The  machine  consists  of  an  iron  cy- 
linder, somewhat  similar  to  a  garden  roller,  to  the  frame- 
work of  which  are  affixed  two  arms,  preceding  the  roller ; 
these  gather  the  cane-trash,  and  place  it  in  a  position  to 
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be  pressed  down  by  the  roller ;  whilst  immediately  behind 
the  roller  are  two  cutters  or  ploughs,  which  slice  off  from 
either  bank  portions  of  earth,  and  by  means  of  the  mould- 
boards  arrange  them  deyerly  over  the  cane-trash. 

Thus  in  planting  in  lines  6  feet  apart,  the  canes  would 
receive  in  banking  successive  portions  of  earth,  until  the 
banks  had  become  about  3  feet  broad  at  the  base,  14  ft<  &t 
the  top,  and  2}  ft.  high;  the  space  then  left  betwe^i  the 
base  of  the  banks  would  therefore  be  only  3  feet,  which 
accordingly  is  the  breadth  of  the  roller.  Now,  when  a  field 
of  cane  is  cut,  and  the  leaves  and  trash  of  all  kinds  are  laid 
in  the  trenches  (as  recommended  at  page  72),  this  machine 
being  introduced  between  the  banks  and  its  cutters  or 
ploughs  properly  adjusted  (by  means  of  an  expanding 
contrivance),  the  roller  passes  over  the  mass  of  cane* 
trash  which  it  compresses,  and  the  cutters  or  ploughs 
cut  off  from  each  bank  the  desired  quantity  of  eartfa> 
which  is  made  to  fall  over  the  trash  so  as  to  cover  it 
up^  In  each  succeeding  trip  the  cutters  are  expanded,  in 
order  to  take  off  a  further  quantity  from  each  bank,  until 
they  are  so  much  reduced  that  but  little  is  left  to  cut  down 
by  hoe,  as  is  spoken  of  at  page  75.  Thus  the  machine  pro- 
ceeds up  one  trench  and  down  the  next,  alternately,  until  the 
field  is  finished;  altering  the  expanding  apparatus  each  time 
to  suit  the  case.  It  is  necessary  for  me  to  say,  that  I  have 
never  seen  such  a  machine  at  work:  but  it  is  one  of  my  own 
contrivance,  which  I  intended  expressly  for  the  work  speci- 
fied ;  and  I  have  a  very  firm  belief  that  it  will  be  found  to 
answer  the  ends  proposed  very  well  indeed ;  and  if  so,  there 
can  be  no  doubt  as  to  the  saving  of  time  and  expense  it 
would  effect  in  the  work  of  an  estate. 

In  concluding  this  chapter,  I  find  it  necessary  to  advert 
to  some  remarks  that  I  made  at  page  119 ;  and  to  add  a  few 
observations  on  the  subject  of  bringing  out  canes  from,  and 
distributing  cane-trash,  manures,  &c«,  throughout  the  fields, 
by  means  of  the  endless  band^  worked  by  the  locomotive 
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steam-engine  and  its  assistant.  Instead  of  hooking  on 
bundles  of  caue^  &c.  &e.  to  the  band  as  there  supposed,  it 
would  be  better,  and  more  practicable,  to  use  the  band  for 
drawing  the  light  carts  mentioned  at  page  71.  These  could 
be  dramn,  by  means  of  the  engine  and  band,  along  the 
trenches  until  they  were  filled  with  canes ;  then,  by  reversing 
tbe  engine,  they  would  be  drawn  out  to  the  road  and  emptied ; 
returning  again  immediately  for  another  load,  and  so  on 
until  the  cane-wagons  in  the  road  were  loaded;  when  the 
locomotiye  would  take  them  to  the  mill-yard. 

In  distributing  cane-trash,  sand,  manures,  &c.  throughout 
the  field,  the  same  means  would  be  employed ;  only  they 
would  then  take  out  loads,  and  return  empty. 

I  have  now  gone  over  the  whole  detail  connected  with  the 
coltivation  of  the  sugar-cane  plant :  but  previous  to  entering 
on  the  manufacturing  branch  of  my  subject,  it  is  necessary 
to  ofier  a  few  remarks  on  the  expediency  and  cost  of  having 
railways  or  tramways  on  a  sugar  estate. 

Impressed  with  a  full  conviction  of  the  importance  of  the 
sulgect,  I  have  made  it  a  point  to  consult  various  engineers 
of  acknowledged  ability,  as  to  the  lowest  possible  rate  at 
which  an  eflScient  system  of  railways  might  be  carried  out ; 
and  the  following  results  I  have  deduced  from  the  informa- 
tion and  plans  politely  furnished  to  me  by  Messrs.  J.  and 
A*  Blyth,  the  well-known  engineers  and  manufacturers  at 
Limehouse. 

One  great  principle  which  it  is  necessary  to  recognise  is, 
that  no  greater  weight  than  about  one  ton  need  be  con- 
tained on  each  wagon  used  on  the  railway ;  but  t^at  there 
may  be  three,  four,  or  even  six  wagons  attached  to  each 
other  and  working  together;  by  which  means  the  three,  four, 
or  six  tons  weight  of  canes  or  other  matter  would  be  distri- 
buted over  a  considerable  extent  of  rail,  and  consequently 
would  admit  of  a  very  light,  portable  rail  being  used.  It 
is  on  these  premises  that  the  following  calculations  are 
based. 

The  longitudinal  bars  or  rails  are  each  12  feet  long,  and 
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weigh  36  lbs.  which  gives  for  one  mile  of  the  nil  line,  a 
weight  of  14  tons.  These  rails  rest  op  flat  plates  of 
wrought  iron,  six  inches  broad,  and  one-eighth  of  an  bich 
thick,  which  would  weigh  about  eight  pounds  each ;  and  as 
the  length  of  each  rail  is  12  feet,  three  of  these  plates  are 
allowed  to  each  rail  as  bearings,  viz.,  one  at  each  extremity, 
and  one  in  the  centre,  making  six  feet  bearings.  The  w^ght 
of  the  bearing-plates  would  therefore  be  nearly  five  tgns,  per 
mile ;  which,  together  with  the  14  tons  of  the  rails,  giyes  a 
total  weight  of  19  tons  for  one  mile  of  such  railway;  this, 
at  12/.  per  ton,  brings  the  cost  to  228/.  in  England.  The 
rails  are  affixed  to  the  flat  plates  by  means  of  screw  ixyets, 
and  are,  when  laid  down,  three  feet  gauge. 

Now,  to  carry  out  this  system  economically  and  practicaDy, 
I  will  take  as  an  instance,  an  estate  of  640  acres,  planted 
out  in  canes ;  and  for  the  sake  of  ready  illustration,  sup* 
pose  the  land  to  be  a  square,  with  the  manufactory  in  the 
centre.  We  then  have  a  square  mile ;  which  I  would  diride 
into  ten  parts,  by  means  of  nine  rail-tracks  running  parallel 
to  each  other,  at  a  distance  of  about  528  feet,  or  about  2|  acres 
apart ;  all  these  lines  being  connected  by  means  of  a  cross 
line,  running  across  the  centre  of  the  estate,  and  passing  im- 
mediately before  the  mill-yard.  But  ten  railways  would 
be  very  expensive  if  laid  down  complete;  therefore  the  most 
economical  plan  would  be  to  have  flat  plates  for  bearings, 
sufficient  for  five  miles  of  line  and  two  miles  of  rail ;  costing 
in  all  636/.  The  five  miles  of  bearing-plates  would  always 
be  laid  down  wherever  required,  being  taken  up  and  re- 
moved from  track  to  track  as  might  be  necessary  ;  the  two 
miles  of  rails  also  would  be  moved  about  as  may  be  desirable. 
Thus,  when  bringing  home  canes  from  the  most  distant  part 
of  the  estate,  one  mile  of  rail  would  much  more  than  suffice; 
leaving  upwards  of  one  mile  more  to  be  laid  down  wherever 
it  might  be  required  to  carry  on  other  work.  In  removing  the 
plates  and  rails,  one  wagon,  drawn  by  a  ^ule  or  two  bul* 
locks,  and  four  men,  would  be  quite  sufficient  to  take  up  and 
lay  down  in  another  place,  half  a  mile  of  line  in  a  day.    The 
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ivagon  would  always  run  on  the  rail,  whether  in  taking  up 
or  in  laying  down,  and  would  carry  each  trip  from  one  to 
1  i  ton  of  rails  and  plates ;  two  men  would  either  screw  up 
or  unscrew  the  rivets,  whilst  the  other  two  lay  down  and  pro- 
perly adjust,  or  take  up  and  place  on  the  wagon,  the  plates 
and  rails;  and  if  either  set  works  faster  than  the  other,  then 
they  must  help  each  other. 

I  have  stated  the  cost  to  be  636/.  for  five  miles  of  plate 
bearings,  and  two  miles  of  rail  line ;  but  to  this  sum  must  b^ 
added,  I  will  suppose,  64/.  for  curved  pieces,  extra  rails, 
plates,  rivets,  nuts,  claws,  &c.,  &c.  and  100/.  for  freight, 
and  charges  of  all  kinds,  which  gives  a  sum  of  800/. 

To  render  the  plan  entirely  complete,  we  next  require 
three  locomotive  steam-engines  running  on  the  railway ; 
one  of  which,  in  crop  time,  would  draw  out  canes  to  the 
road,  and  distribute  the  green  cane-trash  throughout  the  field, 
as  mentioned  at  page  280,  besides  drawing  the  wagons 
backwards  and  forwards  between  the  mill-yard  and  the  field; 
and  the  other  two  would  be  employed  in  ploughing,  levelling 
banks,  or  whatever  work  might  be  required.  The  cost  of 
these  three  locomotives,  of  six  horse-power*  each,  would  be 
about  1,000/.  if  honestly  made;  which  being  added  to  the 
before-named  sum  of  800^  brings  it  to  a  total  amount  of 
1,800/. 

The  question,  then,  is,  what  have  we  got  for  this  outlay  ? 
It  appears  that  we  obtain  the  means  of  the  most  rapid 
and  efficient  transport,  both  for  our  canes  and  for  the  green- 
trash,  sand,  manure,  or  indeed  whatever  else  we  may  wish ; 
as  well  as  being  possessed  of  three  powerful  machines,  in 
the  locomotives,  which  will  transport  th^selves  wherever 
we  require,  and  perform  all  the  varied  labours  stated  at  page 
117  :  except  the  fourteenth  item.  It  also  appears  that  we 
get  rid  entirely  of  the  numerous  herd  of  cattle  usually  kept 
on  sugar  estates.  On  reference  to  pages  65  and  68,  we  see 
what  the  food  of  cattle  costs  in  Jamaica,  if  kept  even  on 

*  Six  hone  power  nominally,  bat  capable  of  being  worked  up  to  eight  or 
ten  horse  power. 
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tbe  most  approved  and  economical  system ;  and  we  find  that 
a  sum  of  300/.  a  year  is  necessary  to  support  the  nnmher 
sufficient  to  work  an  estate  of  150  acres  in  canes;  whereas, 
with  three  such  locomotives,  and  the  railway  calculated  for, 
we  can  keep  in  excellent  cultivation  640  acres  of  land,  and 
transport  all  the  canes  produced  to  the  mill,  without  any 
difficulty  whatever.  The  first  cost  is  not  a  very  large  Sam, 
and  as  to  the  economy  in  every  way  efiected,  I  fully  believe 
that,  by  the  second  year,  the  saving  would  be  so  great  as  to 
repay  the  whole  of  the  original  cost.  It  must  also  be  ob- 
served that  by  paying  proper  attention  to  the  treatment  of 
the  iron  railway,  all  rust  may  be  prevented;  and  it  will 
consequently  last  for  a  number  of  years. 
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CHAPTER  VII. 

ON  THB  CONSTRUCTION  AND  ABRANaSMBNT  OF  A  SUGAR 
AND  BUM  MANUFACTOBT,  COMPBISING  AN  ACCOUNT 
OF  THE  HILL,  BOILING,  CUBING,  AND  DISTIL  HOUSES, 
TOGBTHBR  WITH  THB  MACHINBBT  AND  APPABATUS  TO 
BB  U8ED« 

Thb  first  material  point  in  treating  of  "  the  works/'  is  that 
relating  to  the  construction  and  peculiar  arrangement  of 
the  building.  The  endeavour,  in  all  cases,  should  be  to 
secure  a  sufficiently  roomy,  yet  compact  form;  to  make 
each  department  bear  the  most  desirable  relative  position 
to  the  others ;  and  to  bring  all,  as  nearly  as  may  be,  under 
the  eye  of  the  superintendent  at  once. 

In  Jamaica,  it  is  very  rare  to  find  any  two  estates  with 
their  manufactories  similarly  arranged ;  and  the  old-time 
buildings,  which  were  erected  in  the  time  of  slavery,  are 
found  to  be  serious  stumbling-blocks,  now  that  labour  is 
scarce  and  expensive,  and  competition  presses  so  hardly 
on  the  planter.  It  of  course  occurs,  that  the  more  compact 
and  perfect  the  general  arrangements  are,  the  more  satis- 
factory and  economical  its  working  details  will  prove.  It 
is  difficult  to  particularize  any  plan  of  manufactory  as  being 
peculiarly  West  Indian;  for  when  I  left  that  part  of  the 
world,  there  was  no  fixed  plan,  but  each  estate  seemed 
to  have  an  arrangement  of  its  own. 
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In  the  Mauritius  and  the  Straits  Settlements,  the  case, 
however,  is  somewhat  different ;  there  they  very  generally 
prefer  one  long  narrow  building,  with  the  engine-boiler 
first,  then  the  engine  and  mill,  next  the  clarifiers  and  boiler 
ranges,  then  the  curing  cases,  and  last  of  all  the  distilling 
department.  As  may  be  supposed,  the  building  requires 
to  be  very  long  indeed ;  so  that,  although  the  planter  can 
see  from  one  end  to  the  other,  yet  nothing  less  than  the 
aid  of  a  telescope  would  enable  him  to  determine  what 
may  be  going  on  at  the  further  extremity  of  the  building. 
It  has  often  been  a  matter  of  surprise  with  me,  that  any 
planter  should  fix  on  so  undesirable  a  form  for  his  mann- 
factory ;  as  it  entails  a  very  great  deal  of  ineonvenienee 
and  extra  labour,  necessarily  creating  a  corresponding  in- 
crease in  the  expenditure  of  the  estate.  Without  dwelling, 
however,  on  the  folly  but  too  frequently  exhibited  in  this  re- 
spect, I  will  proceed  to  represent  two  forms  or  plans  which 
offer  many  advantages. 

Plate  VIIL  is  the  plan  of  a  manufitctory,  capable  of 
making  five  tons  of  sugar  in  a  day  of  twelve  hours,  fair 
boiling.  That  part  of  the  building  occupied  by  the  caring 
and  distilling  departments,  is  85  ft  long  and  40  ft.  wide; 
whilst  the  other  occupied  by  the  milling  and  boiling  depart- 
ments, is  80  ft.  long  by  36  ft.  wide.  The  mill-house  shows 
two  mills ;  or  rather  one  set  of  three  rollers,  and  another 
set  of  only  two  rollers. 

The  expressed  juice  is  allowed  to  run  into  the  monte- 
jus,  which  raises  it  to  a  gutter,  placed  above  it  sufficiently 
high  to  admit  of  the  juice  running  into  either  of  the  three  cla- 
rifiers, from  whence  it  is  drawn  down  into  the  precipitators. 
The  liquor  is  next  conducted  by  gutter  into  the  evaporators, 
where  it  is  boiled  down  into  a  syrup,  which  is  discharged  from 
the  taches  into  under  ground  gutters,  and  conducted  into  the 
second  monte-jus ;  this  raises  it  into  a  receiver  placed  above, 
at  an  elevation  sufficient  to  allow  of  its  b^ing  conveyed 
by  gutter  into  the  charcoal  filters  (near  the  engine  boiler). 
Here  the  syrup  is  decolorized,  and,  passing  through  the 
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filters,  fidb  into  receivers  immediately  beneath  them,  whence 
it  is  drawn  down  by  gutter  into  the  concentrating  ap- 
paratuses, named  in  plate  **  Wetzals."  This  kind  of  ap- 
paratus was  introduced  into  the  island  of  Bourbon  some 
years  ago,  from  whence  it  was  adopted  in  the  Mauritius, 
and  finally  came  into  general  use  in  Province  Wellesley. 
It  is  there  termed  **  Wetzal's  pan,"  or  concentrating  ap- 
paratus, fi-om  Monsieur  Wetzal,  who  first  recommended 
its  use  in  Bourbon.  The  same  kind  of  pan  is  in  England 
known  under  the  name  of  Gradesden's  patent  pan ;  but  I 
am  not  aware  who  is  the  real  inventor  of  it. 

From  the  concentrating  pans  the  concentrated  syrup  is  con- 
veyed into  the  curing-house,  and  deposited  in  appropriate 
vessels*  The  engine-boiler  in  this  case  works  the  engine, 
supplies  steam  to  the  wetzal  near  the  precipitator,  works  the 
monte-jus  when  required,  and  cleanses  the  charcoal  filters, 
by  injecting  steam  through  them  as  often  as  is  necessary. 

The  evaporators  are  supposed  to  be  of  sheet  iron,  and  flat 
bottomed,  containing  in  each  range  1,600  gallons  of  liquor  ; 
and  are  vforked  by  furnaces  in  the  usual  way.  The  heated 
air,  after  leaving  the  evaporators,  passes  under  the  darifiers, 
when  they  require  to  be  heated,  or  at  other  times  up  the 
chimney  direct.  The  clarifiers  are  provided  with  dampers 
and  fire  places ;  the  latter  for  the  purpose  of  heating  the 
pans  before  fire  is  "  called  "  in  the  furnaces  of  the  evaporat- 
ing ranges.  The  precipitators  have  each  a  separate  fire- 
place of  their  own,  and  have  no  connection  with  the  furnace- 
flues  of  the  evaporators. 

The  wetzal  pan  next  to  the  engine  is  heated  by  the 
escape  steam  from  the  engine,  whenever  the  engine  is 
working;  and  both  of  these  pans  are  worked  by  bands 
which  pass  from  the  engine  over  their  drum*  wheels.  If 
the  two  wetzals  are  not  able  to  concentrate  the  syrup  fast 
enough  to  keep  pace  with  the  evaporators,  nothing  can  be 
more  easy  than  to  have  another  erected  just  inside  the 
curing  house. 
The  chimney  is  the  one  general  chimney  of  the  whole 
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factory;  serving  alike  for  eyaporatora,  defecators,  and  engiae 
boiler. 

The  skimmings  (or  scmnmings)  gutter,  conTeys  &e  skim- 
mings from  evaporators,  and  the  scnm  and  dirt  from  the 
defecators,  into  the  three  skimmings-receiyers  in  the  still- 
honse ;  to  be  used  in  making  mm. 

The  still-honse  shews  twenty  fermenting  cisterns,  sunk  in 
the  earth :  each  holding  one  thousand  gallons ;  whilst  out- 
side the  building,  the  still  and  two  retorts  are  seen,  tog^her 
with  the  worm  tank,  and  two  dunder  receivers ;  which  hst 
have,  directly  below  them,  other  two  dunder  receivers. 

In  this  plan  the  whole  of  the  working  detail  is  compact 
and  well  connected :  each  part  leads  to  the  other  in  a  simpk 
and  easy  manner;  labour  is  economized,  and  bufflness  ex- 
pedited. 

Here,  as  I  shall  have  occasion  to  allude  to  it  more  mi- 
nutely as  I  proceed,  I  will  now  introduce  another  plan ; 
involving  a  larger  outlay  of  capital,  but  of  a  very  superior 
character. 

Plate  IX.  represents  a  building  in  the  form  of  a  cross; 
each  wing  being  appropriated  to  a  separate  department: 
as  the  mill,  boiling,  curing,  and  distil-liouse  departments. 
First,  we  have  three  steam  boilers,  to  work  the  engine 
and  supply  steam  to  the  whole  of  the  manufactory;  the 
engine,  of  sixteen-horse  power,  works  the  mill  and  air- 
pump  of  vacuum  pan  ;  the  mill  is  provided  with  two  extra 
cylinders,  as  in  Plate  VIII. ;  and  the  expressed  juice  runs 
into  the  monte-jus,  which  raises  it  up  to  a  receiver,  whence 
it  runs  into  the  darifiers.  When  clarified,  it  is  drawn 
down  into  the  precipitators  ;  which,  as  well  as  the  clarifiers, 
are  worked  by  steam.  From  the  precipitators  the  cane-liqaor 
is  conveyed  by  gutter  into  the  evaporators  ;  which  are  six 
sheet-iron  pans  worked  by  steam,  and  holding  450  gallons 
each.  When  the  liquor  has  attained  the  consistency  of  syrup, 
it  is  drawn  down  or  skipped  into  the  receiver  (shown  by 
the  dotted  lines)  and  raised  by  the  monte-jus  into  the  char- 
coal filters,  whence  it  passes  into  the  vacuum  pan,  in  order 
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to  be  concentrated.  This  operation  being  completed,  the 
concentrated  syrap  is  run  oflf  into  the  granulators,*  and 
finally  is  placed  in  caring-vessels  in  the  curing-house. 

In  the  distiUing-house  are  four  skimmings  or  scummings' 
receivers :  two  above  and  two  below ;  so  that  only  two  are 
to  be  seen  in  the  plan:  they  are  indicated  by  the  dotted 
lines,  marked  S  R. 

It  next  contains  sixteen  fermenting  cisterns  sunk  in  the 
earthy  each  holding  1560  gallons. 

The  rum  store  is  shewn  to  be  sixteen  feet  by  thirty-six 
feel;  which,  small  as  it  appears,  is  quite  large  enough  in 
these  days«  when  rum  is  sold  as  quickly  as  possible  after 
it  is  made. 

The  still  intended  to  be  represented  is  one  of  Shears' 
patent;  and  the  dunder  receivers  have  below  them  two 
others  of  equal  dimensions,  from  which  the  dander  is 
pumped  up  when  somewhat  cool. 

With  this  brief  explanation  of  the  general  form  and 
arrangement,  which  I  consider  to  be  best  suited  to  the  re- 
qairements  of  a  sugar  estate,  I  will  next  take  a  view  o£  the 
several  departnaents,  separately.  The  first  is  the  mill^ 
house;  and  comprises  the  motive  power  which  propels  the 
mill,  and  the  mill  itself.  The  power  may  be  water,  wind, 
cattle,  or  steam;  the  employment  of  either^  being  almost 
wholly  dependent  on  the  peculiar  circumstances  of  the 
case.  Water^  is  without  question  the  most  desirable, means 
whereby  a  sugar  mill  can  be  worked:  it  is  the  cheapest, 
the  safest,  most  manageable,  and  most  eifduring  power,  we 
can  desire ;  and  is  beside  the  more  valuable,  as  the  water, 
after  having  propelled  the  machinery,  may  be  conducted 
oyer  the  estate  to  carry  out  a  system  of  irrigation.  The 
form  of  water-wheels  is,  I  may  say,  of  two  different  charac- 
ters only, — via.  the  common  water-wheel,  whether  over- 
shot, breast,  or  undershot;  and  the  horizontal  wheel  of 
Whitlaw  and  Stirratt. 

*  The  watte  steam  from  the  engine  may  be  used  for  heating  the  granulators, 
if  desired. 
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The  undershot  water-wheel  is  (except   in  veiy  pecnBar 
cases)  a  very  undesirable  form,  and  it  is  very  rarely  that 
its  work  is  satisfactory.    The  breast-wheel  is  of  a  mediam 
power  and  value  between  the  undershot  and  the  overshot; 
and  in  many  cases  it  is  very  powerful    and    serviccabk: 
but  the  best  form  is  that  of  the  overshot-whecl,  where  the 
water  flows  on  the  top  of  the  wheel,  and  consequently  im- 
parts its  whole  weight  in  the  most  eflective  manner.    Of 
late  years  the  horizontal  ^wheel  of  Whitlaw  and  Stirratt 
has  been  much  spoken  of,  as  being  not  only  eqoal,  but  much 
superior,  to  the  overshot ;  but  I  cannot  readily  bring  mys^" 
to  believe  that  such  is  the  case.    The  following  brief  descrip- 
tion of  it  may  serve  to  convey  some  idea  of  its  form  and 
modus  operandi.      Besting  on  the  ground-work  or  founda- 
tion, is  a  very  strong  iron  box  or  receiver,  into  the  centre 
of  which  a  vertical  hollow  tube  is  made  to  fit  (perfectly 
water  tight),  which   acts  the  part  of  the  shaft;   its  upper 
extremity  working  in  an  appropriate  bearing  furnished  by 
frame  work.    To  the  receiver  or  box  there  is  also  a  tube 
well-fitted,  that  conducts  the  water  (from  whatever  elevation 
may  be  available)  to  the  box,  from  which  it  therefore  rises 
through  the  vertical  hollow  tube  or  shaft,  and  passes  off 
by  means  of  two,  three,  or  four  arms,  with  which  the  upper 
part  of  the  shaft  is  furnished.     These  hollow  arms  are  xoBde 
with  a  particular  curve,  so  as  to  transmit  the  water  with  aU 
due   eflect;    and   they  are  also    provided  with  valves  of 
peculiar  construction,  which  are  so  contrived  that  they  act  the 
part  of  governors,  regulating  the  speed  of  the  engine.    To 
set  it  in  motion  the  slide  of  the  supply  tube  is  raised,  ana 
the  water  immediately  rushes  into  the  box,  ascends  the 
hollow  shaft,  and  passes  out  through  the  curved  arms,  com- 
municating (by  the  peculiar  character  of  the  curve  and 
arrangement  of  the  valves)  a  rotatory  motion  to  the  ma- 
chine, which  in  a  few  minutes  becomes  very  rapid  indeed. 
At  the  lower  part  (or  at  any  part)  of  the  shaft,  a  toothed 
wheel  is  fixed,  which  working  into  another,  belonging  ^^ 
whatever  machinery  may  require  to  Be  moved,  communi- 
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cates  to  it  its  power.  It  is  to  all  intents  and  purposes,  a 
centrifagal  machine,  the  principle  of  which  has  been  ntiost 
ingeniously  and  ably  carried  out :  the  weight  of  the  water 
employed  is  made  to  exercise  as  great  an  effect  as  is  possible 
under  the  circumstances;  and  the  whole  working  detail 
seems  to  entail  as  little  friction  as  can  be  expected  from  its 
peculiar  form  and  the  arrangement  of  its  parts.  I  haye 
never  seen  any  of  these  wheels,  except  as  drawings,  but  I 
have  carefully  perused  a  great  many  reports,  as  to  their  cost 
and  the  amount  of  power  secured  by  them,  as  compared 
with  the  common  overshot-water- wheel ;  and  I  am  led  to 
doubt,  very  much,  the  fact  of  their  being  capable  of  yielding 
a  greater  per  centage  of  power  than  a  well  constructed  over- 
shot-wheel.  The  contrary  is,  however,  stoutly  maintained; 
and  my  own  reasoning  inclines  me  to  the  belief,  that  the 
horizontal  wheel  may  certainly  be  preferable  in  every  respect 
to  the  common  breast- wheel :  although  I  'cannot,  without 
actual  and  personal  experience  of  the  fact,  consider  it  equal 
in  power  to  the  common  overshot- wheel. 

In  the  West  Indies,  especially  Jamaica,  water-wheels  are 
very  common  indeed,  and  some  of  them  are  very  powerful 
even  as  they  now  are  made ;  but  were  the  iron  work  to 
be  made  in  England,  and  sent  out,  no  doubt  a  very  ma- 
terial reduction  of  weight  and  friction,  as  well  as  increase  of 
power  vrould  result.  I  once  resided  on  an  estate  in  Jamaica, 
that  was  worked  by  an  overshot  water-wheel  fitted  to  one 
of  the  old  time — half  wood,  half  iron,  yertical  mills ;  yet 
this  mill,  with  all  its  imperfections,  used  to  supply  us  vrith 
cane-juice  to  yield  thirty-two  tons  of  sugar  in  six  days 
working,  and  could  have  performed  much  more  had  the 
boiling-house  been  able  to  keep  pace  with  it. 

The  first  cost  of  a  water-wheel  (in  Jamaica  at  least)  is 
considerable;  but  if  well  made  and  properly  erected,  its 
working  is  most  simple,  economical,  and  enduring,  as  well 
^8  uniform  and  efficient.  I  am  of  opinion  that  where  an 
overshot  water-wheel  cannot  conveniently  be  erected,  the 
horizontal  wheel  of  Whitlaw  and  Stirratt,  may  be  availed  of. 

u2 
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The  toind  famishes  another  very  great  power,  which 
planters  have  from  time  to  time  been  eager  to  avail  them- 
selves of:  thus,  in  Jamaica  and  many  of  the  other  West 
India  islands,  numerous  windmills  are  to  be  seen,  either  in 
present  working  order,  or  in  that  state  of  dilapidation  which 
has  but  too  generally  fallen  on  many  of  the  finest  estates  of 
the  West.  Where  the  towers  are  still  in  good  substantial 
order,  mills  could  be  readily  fitted  to  them,  in  order  either 
to  work  them  in  conjunction  with  cattle  or  steam-mills,  or 
separately  as  a  spell  to  those  mills.  No  estate  can  rely  on 
a  windmill  alone ;  therefore,  wherever  there  is  one  erected, 
there  is  also  either  a*  steam  or  a  cattle-mill  beside.  The 
expense  of  constructing  a  windmill  is  in  general  so  great, 
and  its  work  so  very  uncertain,  that  few  planters  ever  think 
in  these  days  of  recurring  to  its  use ;  but  it  happens  that 
the  only  kind  which  has  hitherto  been  tried  in  the  Colonies 
is  the  vertical  imll,  the  erection  and  general  cost  of  which 
is  very  expensive.  Lately,  however,  there  have  been 
patented  more  than  one  form  of  horizontal  windmill,  which 
seem  to  hold  out  a  promise  of  better  things  for  the  planter. 
Of  these,  that  of  Stace  and  Vallance  appears  to  be  the  best; 
and,  next  to  that,  Biddle's  Eolian  Engine  (as  he  terms  it) ; 
either  of  which  may  be  purchased  at  25/.,  the  four  horse 
power  mill.  I  am  unable  to  speak  correctly  as  to  the  price 
of  those  of  greater  power;  but  I  have  now  before  me  a 
letter  from  one  of  the  patentees  (Mr.  Stace),  wherein  he 
writes,  that  they  can  supply  those  windmills  which  are  con- 
sidered of  four  horse  power  with  a  moderate  wind,  at  25/. 
each.  I  therefore  have  little  doubt  that  the  cost  of  one 
which  would  be  rated  at  sixteen  horse  power  in  a  moderate 
wind,  would  not  exceed  100/.  Now  if  an  honestly  con- 
structed and  practically  efficient  windmill,  of  sixteen  horse 
power,  can  be  purchased  for  100/.,  I  think  every  estate 
(favourably  situated  with  regard  to  wind)  should  have  one, 
whether  the  other  motive  power  be  cattle  or  steam.  I  con- 
sider that  it  would  be  found  a  very  valuable  auxiliary ;  one 
that  would  very  frequently  spell  the  cattfe  and  mules,  where* 
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ever  they  are  still  used;  or  would  save  a  considerable 
amount  of  fuel  where  steam-engines  are  employed.  I  have 
myself  lived  for  a  long  time  on  an  estate  which  had  a  wind* 
mill,  and  I  have,  in  numerous  cases,  known  it  to  be  in  full 
work  from  daylight  until  dark.  In  Jamaica,  however,  the 
sea-breeze  usually  sets  in  at  about  nine  or  ten  o'clock  in  the 
morning,  and  lasts  until  four  or  five  o'clock  in  the  afternoon ; 
affording,  therefore,  from  six  to  seven  hours  working  wind. 
This  sea-breeze  is  on  the  whole  very  constant,  and  very  fre- 
quently is  very  powerful,  as  every  planter  knows.  I  there- 
fore perceive  that  great  economy  of  fuel  would  result,  as 
well  as  other  advantages  so  important,  that  I  think  the  sub« 
ject  merits  the  serious  consideration  of  the  planter. 

Ijet  us  look  at  the  matter  practically  and  dispassionately : 
take,  for  instance,  an  estate  having  a  ten  or  fourteen  horse 
power  steam«engine  and  mill,  and  suppose  this  estate  to  be 
in  Jamaica  or  any  other  colony  where  fuel  is  expensive,  and  a 
good  steady  wind  very  frequently  available.  Now  in  work- 
ing off  a  large  crop,  occupying  perhaps  five  or  six  months, 
if  every  third  or  fourth  day  the  steam-engine  can  be  spelled 
by  the  auxiliary  windmill,  there  will  be,  out  of  the  five  or  six, 
upwards  of  one  full  month  during  which  the  fuel  necessary 
to  work  the  engine  has  been  saved ;  and  that  time  is  afforded 
the  engineer  or  negro  attendant  to  examine,  clean,  or  may- 
be repair,  the  various  parts  of  the  engine.  It  is  no  un- 
common thing,  in  many  localities  in  Jamaica,  to  have  a 
strong  sea-breeze  almost  every  day,  for  a  month  or  more  at 
a  time :  there  are  times  when  the  breeze  is  so  very  mode- 
rate that  little  power  could  be  obtained  from  it  in  mill-work ; 
but  it  is  also  equally  certain  that  a  very  strong  breeze  fre- 
quently prevails,  even  for  many  days  in  succession.  It 
therefore  follows  that  every  day  which  brings  with  it  a  good 
stiff  breeze  during  crop-time,  causes  a  considerable  saving  to 
that  estate  which  has,  besides  its  steam-engine,  an  auxiliary 
windmill.  There  cannot  be  the  least  difficulty  in  fixing  a 
horizontal  windmill  so  as  to  connect  and  disconnect  with  the 
same  mill  which  is.driven  by  the  steam-engine ;  neither  can 
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there  be  any  difficulty  in  connecting  and  disconnecting,  in 
the  same  manner,  the  engine  and  mill.  ImproTed  cane- 
mills  and  engines  are  now  sent  abroad,  which  can  be  thrown 
in  and  out  of  gearing  in  a  moment;  and,  by  the  very 
simplest  arrangement,  the  windmill  could  be  eligibly  placed 
so  as  to  take  on  itself  the  work  of  the  engine  at  any  moment 
the  wind  might  spring  up.  In  cases  where  bollocks  and 
mules  are  used  for  mill- work,  of  course  the  force  of  these 
arguments  is  the  better  established.  It  must  be  borne  in  mind 
that  I  am  altogether  alluding  to  horizontal,  not  vertical  wind- 
mills. In  parts  of  India  and  the  Straits  Settlements,  the 
observations  I  have  made  on  this  subject  apply;  although 
not  to  the  same  extent  as  in  the  West  Indies,  in  consequence 
of  the  great  abundance  of  fuel  in  the  Straits  and  in  some 
parts  of  India. 

Cattle-power^  as  applied  to  mills,  was  very  common  in  the 
West  Indies,  and  no  doubt  still  is.  Herds  of  horned  cattle 
and  mules  were  kept  on  estates  for  this  and  other  purposes, 
entailing  a  great  expense ;  not  only  from  the  loss  by  death 
and  other  circumstances  of  that  kind  (noticed  at  the  com- 
mencement of  Chapter  HI.)*  but  also  from  the  positive 
disadvantages  of  manufacturing  by  the  aid  of  such  power. 
Entirely  disapproving  of  cattle-power  for  sug^-mill  work, 
I  need  not  say  more  on  the  subject,  than  that  wherever  the 
employment  of  cattle-mills  is  persisted  in,  the  planter  should 
be  very  careful  to  keep  his  mill-cattle  in  good  condition :  by 
which  I  mean  that  they  should  have  abundance  of  whole- 
some dry  provender,  so  as  to  maintain  them  in  firm  hard 
flesh  and  good  wind';  added  to  which,  careful  housing  and 
kind  treatment  should  be  strictly  enforced. 

The  next  and  last  great  motive  power  is  steam^  which  is 
now  in  general  use  throughout  the  world,  where  water  can- 
not be  made  available.  Condensing  engines  appear  to  hare 
given  way  almost  entirely  to  those  of  high  pressure:  at 
least,  we  may  with  safety  say,  that  where  one  of  the  former 
description  is  used,  three  of  the  latter  are  employed. 

The  steam-engine  is  generally  estimated  by  the  horse 
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power  it  is  said  to  work  up  to ;  but  to  be  able  definitely  to 
agree  as  to  the  power  of  an  engine,  it  is  not  only  necessary 
that  the  diameter  of  the  cylinder  be  given,  but  the  pressure 
at  which  the  steam  is  applied  to  the  cylinder. 

The  following  table,  given  by  Templeton,  aflfords  a  very 
good  idea  of  what  the  diameter  of  cylinder  per  horse  power 
requires  to  be,  with  steam  at  different  pressures : — 


Number  of 
borse-power. 

Diameter  of  Cylinder  in  inches,  with  steam  at 

25  lbs.  per  hi. 

80  lbs.  per  in. 

40  lbs.  per  in. 

50  lbs.  per  in. 

1 

3f 

8i 

8 

^8 

2 

Si 

41 

4i 

8} 

3 

6i 

6 

5 

^ 

4 

n 

6| 

6 

H 

6 

9 

H 

H 

6i 

8 

lOJ 

9} 

8i 

74 

10 

111 

11 

H 

8i 

Quftiitlty  0 

f  water  in  gaUons  per  minute  to  each  liorse-power. 

•45         1        -50         1         -61          1          -78 

All  engines  for  propelling  sngar-mills,  sent  to  the  colonies, 
should  be  at  least  of  ten  horse  power;  or  we  will  say  of 
twel7e  inches  diameter  of  cylinder,  at  steam  twenty-five  lbs. 
per  incb :  which  would  be  able  to  work  up  to  about  fifteen 
horse  power,  with  steam  at  fifty  lbs.  per  inch.  None  should 
be  under  this  dimension  and  power :  but  it  is  much  more 
desirable  to  have  an  engine  of  greater  power,  such  as 
fourteen,  sixteen,  or  eighteen  inches  diameter  would  give ;  so 
that  it  can  not  only  drive  the  sugar-mill,  but  also  perform  any 
other  task  in  addition  that  may  be  demanded  of  it:  as  work- 
ing the  air  and  cold  water  pumps  of  a  vacuum-pan,  turning 
the  revolving  wheel  of  Wetzal's  concentrating  pans,  or  any 
other  requisite  work. 

Plate  X.  represents  a  steam-engine  and  sugar-mill  with 
two  extra  rollers,  which  are  in  all  respects  similar  to  the 
machinery  recently  made  and  sent  to  Penang  by  Messrs. 
Joseph  Woods  and  Co.,  of  Barge  Yard  Chambers,  Bucklers- 
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buiy,  with  the  exception  of  the  two  extra  rollers,  which  that 
had  not.  In  this  engine,  the  steam  cylinder  is  eighteen  inches 
diameter,  and  thirty  inches  stroke,  and  it  is  reckoned  of  sixteen 
horse  power;  although  it  can  with  safety  be  worked  up  rery 
much  higher.  The  several  parts  of  both  engine  and  mill  ha?e 
had  various  improvements  introduced,  with  a  view  to  ensure 
their  general  strength,  endurance,  and  easy  working,  as  well 
as  to  offer  facilities  for  immedikte  repair  in  case  of  breakage. 

The  pinion  on  the  fly-wheel  shaft  is  1  foot  9J  inches  dia- 
meter, and  the  wheel  on  the  counter-shaft,  attached  to  and 
driving  the  rollers,  is  10  feet  6  inches  diameter.  The  rollers 
will,  therefore,  make  one  revolution  to  5*76  of  the  engine, 
and  as  this  makes  44  per  minute,  the  rollers  will  make  7*6 
revolutions  per  minute.  Being  two  feet  in  diameter,  the 
rollers  consequently  move  at  the  rate  of  47*98  feet,  super- 
ficial velocity,  per  minute;  and  the  mill  is  calculated,  if  it  be 
well  supplied  with  canes,  to  express  sufficient  juice  to  make 
upwards  of  six  tons  of  sugar  a  day :  the  rollers  being  four 
feet  in  length. 

The  large  wheel  is  constructed  of  two  frames  bolted  to- 
gether,  having  a  smooth  circumference,  on  which  cogs  are 
bolted  in  segmental  plates,  so  that  any  one  or  two  cogs  being 
broken  by  accident,  a  spare  segment  may  be  immediately 
fixed  in  situ;  thus  ensuring  constant  repair  and  efficiency  at 
a  very  trifling  expense.  At  my  especial  desire  the  mill  is 
shown  with  two  extra  rollers,  for  securing  the  saccharine 
matter  which  escapes  expression  during  the  passage  of  the 
canes  through  the  first  set  of  rollers. 

The  price  at  which  this  engine  and  sugar-mill  (with 
one  set  of  rollers)  is  supplied  by  Messrs.  J.  Woods  and  Co^ 
is  I,200Z. :  certainly  a  moderate  sum,  considering  the  power 
of  the  engine  and  the  many  improvements  introduced. 

Messrs*  Woods  and  Co.  have  a  large  sized  model  of 
their  engine  and  mill,  the  which  I  have  carefully  inspected, 
and  am  bound  to  pronounce  the  whole,  as  connected,  a  very 
excellent  piece  of  machinery.  The  application  of  their 
patent  chronometric  governors  will  no   doubt  tend   very 


woods'  steam  engine  and  sugar  mill.  297 

greatly  to  the  regular  and  satisfactory  working  of  tlie  en- 
gine; which  in  the  sugar  colonies  is  a  very  desirable  object. 

The  arrangement  of  the  mill  with  its  extra  set  of  rollers 
or  crushing  cylinders,  is  that  which  is  commonly  used 
in  Province  Wellesley,  Mauritius,  and  Bourbon :  with  the 
exception,  perhaps,  of  the  band  which  travels  between  the 
first  and  second  set  of  rollers.  A  few  explanatory  remarks 
may,  however,  be  necessary  to  show  its  principle. 

The  first  set  comprises  the  usual  number  of  (three) 
rollers,  one  of  which  has  a  spur  wheel  that  works  into 
another  wheel  of  similar  size  on  the  shaft  of  the  second 
set  of  rollers,  and  communicates  the  motion  which  itself 
receives  from  the  engine.  Thus  the  first  set  is  acted  on 
by  the  engine,  and  transmits  that  power  to  the  second  set 
by  means  of  these  spur  wheels ;  so  that  both  sets  move  on 
together  at  the  same  pace. 

The  second  set  comprises  only  two  rollers,  which  are 
situated  from  six  to  eight  feet  from  the  first  set ;  and  the 
expressed  cane-stalks,  as  they  issue  from  the  first  set,  are 
carried  on  to  the  second  by  means  of  an  endless  band  which 
travels  between  the  two  sets.  At  this  point,  one  attendant 
is  posted  to  direct  the  passage  of  the  cane- stalks,  so  that 
they  may  be  presented  to  the  rollers  of  the  second  set  in 
the  most  desirable  manner.  Perhaps  the  best  material 
for  the  traveller  band  is  brass  wire-gauze,  not  too  fine. 

During  the  passage  of  the  expressed  stalks  between  the 
two  sets,  a  jet  of  steam,  or  moderately  hot  water,  may  be 
applied  to  them  if  considered  desirable :  of  the  two,  I  should 
prefer  water,  as  hot  as  the  feeder  could  bear  his  hands  in ; 
this  falling  from  a  very  fine  rose  (placed  immediately  over 
the  band  at  a  convenient  height),  would  saturate  the  ex- 
pressed cane-stalks,  whilst  the  surplus  water  would  descend 
through  the  coarse  wire-gauze,  of  which  the  band  is  made, 
into  a  shallow  trough  or  receiver  (immediately  under  the 
band),  and  run  off  into  a  gutter,  either  to  waste,  or  leading 
into  the  distil-house.  The  intended  benefit  of  this  appli- 
cation of  hot  water  is   two-fold,  viz.,  first  in  saturating 


298  SATURATINa  CANB-TBASH. 

the  already  expressed  cane-stalks,  in  order  to  obtain  from 
them  during  their  passage  throagh  the  second  set  of  rollers, 
whatever  saccharine  matter  may  be  still  remaining  in  them ; 
and  secondly,  in  cleansing  and  keeping  perfectly  sweet,  the 
traveller  band.  Wherever  the  band  is  used,  this  continoal 
cleansing  operation  is  a  very  important  point ;  and  I  cer- 
tainly can  see  nothing  against  its  being  generally  adopted. 

I  do  not  intend  to  say  that  either  the  band  or  the  applica- 
tion of  hot  water  is  necessary ;  yet  I  cannot  but  consider  that 
they  tend  to  make  the  process  much  more  complete  and  cer- 
tain. The  saturation  of  the  expressed  canes  with  hot  water 
or  steam,  has  the  effect  of  rendering  soluble  the  saccharine 
matter  which  may  be  resident  in  them  in  a  concrete  form, 
so  that  when  they  pass  through  the  second  set  of  rollers, 
they  part  with  this  desirable  matter;  whereas,  if  not  so 
saturated,  mere  pressure,  though  carried  to  the  greatest 
possible  extent,  cannot  effect  this  important  object.  It 
has  often  been  proved  that  canes  contain  a  far  larger  per 
centage  of  crystallizable  matter,  than  planters,  even  with 
the  best  mills,  succeed  in  obtaining  from  them.  This  has 
been  pronounced  by  the  most  intelligent  and  skilful  chemists 
to  be,  in  a  great  degree,  owing  to  the  fact  of  the  cane  de- 
positing in  its  cells  sugar  in  a  concrete*  form ;  which  cannot 
be  obtained  by  mere  pressure,  because  it  is  not  in  solution. 
Pressure  may  deprive  the  cane  of  its  juice,  and  that  juice 
may  contain  all  the  sugar  (or  crystallis^ble  matter),  existing 
in  it  in  a  soluble  form;  but  it  is  evident  that  whatever 
portion  may  have  taken  a  concrete  form,  will  remain  ad- 
hering to  the  cellular  tissue  until  it  is  brought  into  a  state 
of  solution,  when  it  may  undoubtedly  be  obtained  by  a 
further  pressure. 

It  is  also  quite  clear  that  this  deposit  of  concrete  matter 
takes  place  to  a  much  greater  extent,  in  fine,  rich,  and  fnlly 
matured  canes,  than  in  any  others ;  which  assures  us  of  this 
singular  fact,  that  the  more  rich  and  ripe  our  canes  are  at 

*  Perhaps  I  should  say  crystalline  form,  as  the  microscope  disooven  true 
erystalfldepositod  in  the  cells. 
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the  time  of  cutting  (and  the  more  dry  the  weather  has  been), 
the  greater  is  the  deposit  of  saccharine  crystallizable  matter 
in  a  concrete  form ;  and  consequently  the  greater  is  our 
lotSy  when  means  are  not  used  to  secure  this  rich  store. 

With  this  great  fact  before  us,  it  becomes  the  planter's 
duty  to  inquire  what  means  he  can  employ  to  prevent 
such  a  serious  loss  to  his  estate :  nothing  is  more  natural 
and  necessary  than  such  a  question,  and  it  can  be  readily  and 
satisfactorily  answered.  The  appliance  of  a  liberal  quantum 
of  hot  water  to  the  crushed  cane,  whilst  passing  along  the 
band  from  one  set  of  rollers  to  the  other,  will  be  found  a 
simple  and  sufficiently  efficacious  means  of  obtaining  the 
desired  object.  It  entails  no  expense  (worth  mentioning) 
and  no  labour  whatever,  and  its  practice  cannot  be  attended 
with  other  than  desirable  results. 

An  engine  and  mill  such  as  represented  and  described, 
will  grind  canes  sufficient  to  yield  upwards  of  12,000  gallons 
of  juice  during  the  day  of  from  twelve  to  fourteen  hours; 
besides  allowing  of  the  engine  performing  such  work  as  may 
be  required  by  the  vacuum  pan,  or  Wetzal's  concentrators. 

The  (single  set)  mills  commonly  used  in  the  West  Indies, 
very  rarely  obtain  from  the  canes  they  crush,  more  juice 
than  60  per  cent,  of  their  weight;  and  much  more  fi-e- 
quently  only  from  60  to  55  per  cent.  The  mills  such  as  I 
have  represented  obtain  commonly  70  per  cent,  of  juice,  and 
have  been  known,  where  they  were  carefully  adjusted,  to 
yield  75  per  cent.  Nor  do  I  doubt  but  that  in  nine  cases 
out  of  ten,  where  these  double  mills  are  properly  screwed 
up,  their  per  centage  will  constantly  average  75  or  even 
more.  The  cost  of  such  a  mill,  with  rollers  four  feet  in 
length  and  two  feet  in  diameter,  with  all  improvements, 
is  about  600/.  as  nearly  as  can  be ;  whereas  the  single  set 
costs  from  400/.  to  450/. 

The  extra  power  necessary  to  work  them  is  very  incon«* 
siderable,  and  together  with  the  cost  of  the  extra  rollers, 
can  form  but  a  very  inconsiderable  item  in  comparison  with 
the  very  large  per  centage  secured  by  their  means.    I  have 
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BO  hesitation  in  saying,  that  the  cost  of  an  en^ne  and  mill 
such  as  represented  by  Plate  X.  does  not  exceed  1,40W. 
whilst  it  must  be  borne  in  mind  that  the  engine,  inde* 
pendently  of  driving  the  milU  has  besides,  a  spare  power 
sufficient  to  work  a  yacuum  pan,  and  Wetzal's  concentrators 
(very  probably  six),  or  to  pump  water  for  irrigation,  &c. 
In  stating  this  sum,  many  whose  finances  are  at  a  low 
ebb,  will  say  I  have  mentioned  a  price  which  places  it 
beyond  their  reach;  and  so  unfortunately  it  may  be:  but 
I  am  informing  the  whole  planting  community  of  the  best 
and  most  suitable  machinery  for  carrying  out  sugar  ope- 
rations ;  and  although  the  first  cost  may  appear  high  to 
the  half  ruined  planter,  yet  to  those  who  possess  capital, 
it  will  be  evident  that  the  truest  economy  is  to  have  really 
good  and  efficient  machinery,  instead  of  cheap,  make-shift 
apparatus.  There  are,  no  doubt,  a  very  great  number  of 
excellent  steam  engines  in  London,  and  various  parts  of 
Great  Britain,  which  have  been  put  aside ;  perhaps  firom  not 
being  sufficiently  powerful  for  «ome  particular  description 
of  work,  or  from  failures,  or  from  mere  whim,  or  from  a 
thousand  difiereut  causes  constantly  operating :  such  engines 
might  be  obtained  at  one-half  their  first  cost.  Those,  however, 
are  chances  which  can  scarcely  be  expected  to  meet  recom- 
mendation in  this  work. 

In  the  working  of  a  sugnr-mill  great  care  should  be  taken 
in  adjusting  the  rollers  in  the  best  possible  position  to  carry 
out  the  object  in  view  with  the  least  possible  unnecessary 
strain.  We  all  know  that  the  cane  (not  the  native  cane  of 
India)  varies  in  size  from  1  inch,  to  2i  inches  in  diameter: 
say  1 J  inch  on  an  average ;  it  therefore  seems  only  reason- 
able that  the  rollers  destined  to  receive  *the  cane  from  the 
feeding  board,  and  give  it  its  first  crushing,  should  have  a 
moderately  wide  space  allowed  between  them ;  for  we  require 
them  to  break  down  the  cane,  so  that  the  next  pressure  it 
receives  may  deprive  it  of  its  juice,  and  fit  it  to  undei^o 
saturation  previous  to  its  being  submitted  to  a  third  and  final 
pressure.    I  consequently  recommend  the  first  under  roller 
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to  be  adjusted  exactly  five-sixteenths  of  an  inch  from  the 
main  or  upper  roller;  and  the  second  under  roller  jast  one- 
tenth  of  an  inch  from  the  upper  roller.  Having  passed 
through  the  first  set,  and  received  a  saturation  with  hot 
water^  the  cane  comes  next  to  the  second  set  of  two  rollers^ 
Tvhich  should  be  set  so  close  that  nothing  thicker  than 
a  sheet  of  writing  paper  may  pass  through  uncrushed  ;  in 
which  case  the  whole  of  the  liquid  contents  of  the  cane  are 
expressed,  and  the  cane-trash  leaves  the  mill  comparatively 
quite  dry.  This  trash  may  be  much  crushed  and  broken 
up;  but  that  should  be  no  objection:  especially  as  all  cane- 
trash  should  be  used  as  manure. 

Great  care  should  be  observed  in  feeding  the  mill  that  the 
canes  are  put  in  evenly  and  not  sufiered  to  overlap  each 
other ;  and  very  great  regularity  should  be  exhibited  in  the 
quantity  of  canes  supplied  to  the  mill,  always  keeping  as 
nearly  as  possible  a  similar  number,  well  arranged  along  its 
length,  passing  through  together ;  by  which  means  the  work- 
ing of  the  engine  will  be  uniform,  and  that  of  the  mill  quite 
smooth. 

The  clarifiers,  as  shown  in  Plate  VIII,  are  of  600  gallons, 
with  precipitators  of  the  same  dimensions,  worked  by  open 
fires,  as  mentioned  at  page  287  ;  whilst  in  Plate  IX.  these  ves- 
sels are  of  the  same  size,  but  are  heated  by  steam :  they  are 
supposed  to  be  made  of  sheet  iron,  and  are  set,  the  clarifiers 
elevated  above  the  precipitators,  and  the  latter  above  the 
ranges  of  boilers,  so  that  the  cane-juice  descends  from  one 
to  the  other  in  succession.  They  are  all  flat-bottomed,  and 
are  each  provided  with  cocks  through  which  to  draw  down 
the  juice. 

The  boiler  ranges  as  shown  in  Plate  VIII.,  consist  of  five 
pans  each,  all  made  of  sheet  iron,  and  having  flat  or  very 
slightly  convex  (inside)  bottoms;  each  division  being  provided 
with  a  slide  valve,  to  pass  the  liquor  from  one  pan  to  the  other, 
whilst  the  tache  has  a  large  discharge  valve  to  skip  the 
syrup,  when  it  is  sufficiently  boiled.  The  Wetzal  pan  is 
a  very  simple  yet  efficacious  apparatus  for  concentrating 
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syrnp  after  it  leaves  the  boiler  range ;  it  has  a  steam  jacke 
and  inside  piping,  into  which  steam  is  admitted,*  at  the  same 
time  that  a  revolving  roller  or  wheel  is  set  in  motion  bj 
being  connected  with  the  steam  engine  bj  means  of  a  band 
passing  over  its  drum.  This  roller  or  wheel  is  made  bj 
having  two  circular  pieces  of  wood  (of  about  three  feet 
in  diameter,)  through  the  centre  of  which  an  iron  or 
hardwood  shaft  runs;  these  pieces  fixed  on  tbe  shaft  at 
about  six  feet  apart,  form  the  ends  of  the  wheel,  whilst 
long  pieces  of  wood  of  about  three-fourths  of  an  inch  in 
diameter  and  round,  run  across  from  one  circular  end  piece 
to  the  other,  at  about  four  or  six  inches  apart.  The  wheel 
being  thus  made  is  fitted  into  the  pan,  and  its  shaft  rests  on 
bearings,  by  means  of  which  it  readily  revolves ;  at  one  end 
of  the  shaft  a  drum- wheel  is  fixed,  over  which  tbe  band  from 
the  engine  works  and  communicates  a  rotary  motion  to  the 
machine.  Thus  when  working,  the  syrup  is  drawn  into 
the  pan,  steam  is  turned  on  to  heat  it,  the  dram  wheel  is 
thrown  into  gearing,  and  the  roller  or  wheel  rotates ;  one- 
third  of  its  diameter,  or  more,  being  immersed  in  the  syrap, 
which  in  revolving  it  consequently  agitates,  and  exposes 
to  the  air.  They  are  altogether  so  simple  that  they  are 
made  on  the  estates  in  Province  "Wellesley,  in  which  settle- 
ment they  are  very  generally  used.f 

Plate  IX.,  comprising  a  representation  of  the  peculiar  sys- 
tem of  boiling  wholly  by  steam,  requires  to  be  more  minately 
illustrated  to  admit  of  a  desirable  explanation  of  the  prin- 
ciples  involved.  But  before  I  enter  on  this  subject,  it  will 
be  preferable  to  treat  of  those  improved  evaporators  worked 
by  open  fires. 

I  need  not  trouble  the  planter  with  a  mention  of  the  old- 

*  In  ProTince  Wellesley,  the  escape  steam  from  the  engine  aoffices  to  work 
these  pans. 

t  This  concentrating  apparatus  was  introduced  into  ProTince  Wellesley  in  tbe 
early  part  of  1845,  by  M.  Donadieu,  who  received  drawings  of  it  from  Bourbon ; 
where,  as  I  understood,  it  was  first  invented  by  M.  Wetzal,  a  French  chemist, 
and  had  been  in  use  in  that  island  for  one  or  two  years.  As  I  said  before,  I 
cannot  state  whether  M.  Wetzal  or  Mr.  Gadesden  is  tbe  real  inventor. 
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time,  and  fortunately  bygone,  boilers  so  common  but  a  few 
years  ago :  it  is  scarcely  possible  that  any  one  can  still  persist 
in  their  use ;  therefore  it  is  quite  irrelevant  to  speak  of  them. 
Plate  XI.  is  a  plan  of  Messrs.  Blyth's  improved  evapo- 
rating pans,  which  are  very  similar  to  the  range  known 
in  Province  Wellesley,  the  Mauritius,  and  Bourbon,  as 
**  Gimart's  Batterie ;"  the  difference  being  that  the  latter  has 
no  precipitators  or  second  defecators  (which  is  a  very  serious 
fanlt  in  ''  Gimart's  Batterie),"  and  that  the  former  are  con- 
nected sideways  instead  of  endways,  as  in  the  latter. 

Plate  XII.  gives  a  longitudinal  section  of  the  same  pans ; 
and  Plate  XIII.  affords  an  end  view,  showing  the  elevation  of 
the  clarificrs  and  precipitators.     In  this  range,  the  cliirifiers, 
precipitators  and  first  evaporator,  contain  each  550  gallons ; 
the  second  evaporator  450  gallons ;  the  third,  350  gallons ; 
the  second  tache  200  gallons,  and  the  tache  150  gallons. 
They  are  all  made*  either  of  copper  or  sheet  iron,  and  have 
valves  communicating  from  one  pan  to  the  other:  but  in 
the  tache  the  peculiarity  is  observant  of  placing  it  in  the 
fourth  position  instead  of  the  fifth,  which  causes  the  commu- 
nication pipe  from  the  third  pan  to  cross  the  tache,  in  order 
to  discharge  its  contents  into  the  second  tache.    The  reason 
for  this  arrangement  of  the  tache  is,  that  the  great  draft  of 
the  fire  causes  the  flame  and  heat  to  strike  more  powerfully 
on  the  bottom  of  the  pan  occupying  the  fourth  position  than 
on  any  other ;  which  has  induced  the  change  of  place  between 
the  tache  and  second  tache. 

As  I  have  before  remarked,  »this  boiler  range  is  in  general 
use,  and  gives  very  great  satisfaction  indeed.  The  fact  of 
Messrs.  Blyth's  plan  including  the  second  defecators,  termed 
precipitators,  gives  it  a  great  advantage  over  that  of  Gimart : 
this  will  be  more  particularly  discussed  as  we  proceed. 
However,  in  other  respects^  the  two  plans  are  much  the 
same,  and  no  doubt  can  be  entertained  as  to  their  excellent 
working ;  for  my  own  part  I  can  unhesitatingly  say,  that,  as 
evaporators,  they  perform  their  duty  exceedingly  well,  and 
always  give  satisfaction. 
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The  range  is  excellently  well  adapted  for  boiling  down 
the  liqaor  to  that  density  which  fits  it  for  transmission  to  the 
yacaam  pan,  or  Wetzal's  concentrator ;  although,  if  it  be 
desired,  of  course  the  syrup  can  be  at  once  concentrated  in 
the  tache.  Messrs.  Blyth's  plan,  however,  embraces  the 
use  of  the  vacuum  pan,  or  WetzaVs  pan  ;  but  neither  hare 
been  shown  in  the  engravings,  as  their  employment  is  an 
understood  circumstance.  The  five  evaporators  together 
contain  1,700  gallons  of  juice,  and  as  they  boil  very  fast,  one 
range,  as  represented,  would  snflBce  for  a  small  estate; 
whereas,  on  a  large  property,  it  would  only  be  necessary  to 
add  another  range.  The  two  ranges  would  then  occnpy 
positions  similar  to  those  shown  in  Plate  YIII.  1  have  not 
heard  the  price  at  which  such  a  single  range  of  evaporators, 
with  two  clarifiers  and  two  precipitators  complete,  can  be 
manufactured  at ;  but,  judging  from  my  own  experience  in 
these  matters,  I  should  imagine  that  if  made  of  good  wrought 
( sheet)  iron  with  proper  valves,  they  would  not  cost  more 
than  from  200/.  to  260/. 

Another  variety  of  these  pans,  as  manufactured  by  the 
Messrs.  Blyth,  is  represented  in  Plate  XIV.  and  is  considered 
by  many  planters  in  the  Mauritius,  Bourbon,  and  Province 
Wellesley,  as  being  preferable  to  that  in  Plates  XI.  and  XII. 
Figure  A,  Plate  XIV.,  is  a  (bird's-eye  view)  plan,  showing 
the  length  and  breadth  of  the  pans ;  B  is  the  longitudinal 
section ;  C  is  the  cross  section  at  A,  showing  the  flat-bottomed 
form  of  the  second  tache ;  whilst  D  is  the  cross  section  at 
/,  showing  the  round-bottomed  form  of  the  three  evaporators. 
It  will  be  seen  that  these  pans,  unlike  the  former,  are  con- 
nected lengthways,  instead  of  sideways :  by  this  arrange- 
ment, the  boilermen  have  less  diificulty  in  cleaning  the 
liquor;  the  flue  is  narrower  and  longer;  and  consequently 
the  flame  and  heated  air  have  a  greater  length  to  traverse 
before  they  reach  the  chimney.  The  communicatipn  be- 
tween the  pans,  is  by  means  of  slide  valves,  worked  by  small 
levers ;  and  in  this  plan,  as  in  the  former,  the  tache  is  the 
second  from  the  furnace.    Both  taches  are  flat-bottomed, 
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whilst  the  three  eyaporators  are  round;  as  shown  in  cross 
section  D.* 

This  particular  kind  of  batterie  is  in  especial  favour  in  the 
colonies  I  have  named ;  and,  on  the  whole,  I  prefer  it  myself 
to  any  other  that  I  have  ever  seen  :  this  I  can  state  of 
them,  after  more  than  eighteen  months'  observation. of  their 
performance.  All  the  sets  that  I  have  seen  are  of  sheet  or 
plate  iron,  of  about  one-fifth  of  an  inch  thick ;  and  the 
ledges  to  afford  boiling  room,  which  are  not  shown  in  either 
plate,  are  made  of  very  thin  sheet  iron,  bent  to  the  desired 
angle.  These  ledges  are  generally  riveted  to  the  pans  in 
the  colony,  as  they  otherwise  are  liable  to  be  broken  off 
daring  their  passage  from  England. 

The  darifiers  and  precipitators  are  of  course  placed  simi- 
larly in  both  varieties  of  batteries,  although  they  are  not 
shown  in  the  Plate  XlV.f 

I  have  every  possible  reason  to  speak  well  of  these  eva- 
porating pans,  from  the  excellent  work  which  I  have  known 
them  to  perform,  and  I  am  sure  that  the  testimony  of  every 
planter  who  has  used  them  will  bear  me  out  in  all  I  can  say 
in  their  favour ;  but,  whilst  I  am  bound  to  accord  them  com- 
mendation in  proportion  to  their  merits,  it  is  imperatively 
necessary  to  state  my  conviction  that  the  pans  best  suited 
to  the  boiling  of  sugar,  if  over  a  naked  fire,  are  shallow  pans 
with  their  bottoms  slightly  convex  inside. 

In  these  several  plans,  it  being  understood  that  wood  or 
coal  is  to  be  used  (instead  of  cane-trash),  the  furnaces  would, 
of  course,  be  made  to  suit  the  most  economical  consumption 
of  such  description  of  fuel. 

Recently,  however,  the  desire  is  becoming  extremely 
strong  to  boil  the  cane-liquor  entirely  by  steam,  instead  of 
over  naked  fires ;  planters  are  beginning  to  perceive  the 

*  TbiB  plan  is  idenUeal  with  Gimart's. 

t  These  pans  cost,  each  ranffe,  of  five  iron  pans  »  1,500  gaUons,  £100    0    0 

Pour  Defecators  containing  500  gallons,  each  £90, 120    0    0 

inclading  all  fittings,  &c.  and  packed  read  y  for  exportation. 

Total,     £320    0    0 
X 
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advantage  of  eyaporatmg  their  eane-liquor,  witlioat  raaniiig 
the  risk  of  barning  it  as  it  passes  through  the  boiling  pans. 

I  have  seen  drawings  of  eyaporators  so  heated,  whksh  are 
at  this  moment  being  worked  with  great  snoceas  in  Boarbon 
and  Java ;  and  the  accounts  that  I  have  reeeiTed  of  their 
perfect  fidaptation  to  the  requirements  of  the  sugar-planter, 
entirely  coincide  with  the  views  I  have  long  entertained  on 
the  subject 

Plate  XV.  represents  a  range  of  six  evaporating  pans, 
made  of  wrought  iron  (plate  or  sheet  iron)  and  worked  by 
steam.  In  figure  1,  a  a  are  the  six  pans,  containing  eadi  a 
copper  worm  of  three  inches  diameter,  and  having  each  a 
double  bottom ;  b  is  the  steam-main,  throogh  which  the 
steam  is  supplied  to  the  pans;  c  is  the  condensed  water-pipe 
from  the  bottom  of  the  pans ;  d  d  the  valves  for  letting  on 
or  shutting  off  steam  to  the  worms;  e  e  the  valves  for  letting 
off  the  condensed  water  from  the  double  bottoms ;  //  ^^^ 
the  sluice- valves  connecting  the  pans  with  one  another; 
g  g  (in  figure  2)  the  handles  for  raising  the  sluice-valves  by 
screw  rods ;  h  the  condensed  water  dstem ;  j  the  pipe  for 
carrying  off  the  condensed  water  from  cistern,  and  k  the 
valve  for  discharging  the  syrup  from  the  last  evaporator  or 
tache.  These  pans  contain  each  450  gallons  of  cane-liquor, 
and  are  worked  as  follows ;  the  steam  being  let  into  the 
main  b  from  the  boilers,  is  let  into  the  worms  of  the  ux  pans 
by  opening  the  valves  d  (so  that  either  pan  can  have  the 
steam  let  into  its  worm,  or  shut  off,  without  in  any  way  in- 
terfering with  the  other  pans),  and  passing  through  the 
worm,  enters  the  double  bottom  of  the  pan,  from  whence  it 
is  discharged,  as  condensed  water,  through  the  eseape*valve 
ey  on  the  condensed  water-main  c.  The  copper  worms  are 
so  fitted  that  they  can  be  turned  up  and  cleaned  whenever 
required,  which  is  managed  by  the  two  ends  of  the  worm 
working  in  stuffing-boxes  or  swivel  joints^ 

The  great  advantage  of  these  steam  pans  is ;  first,  that 
the  quantity  of  steam,  and  its  pressure,  can  be  nicely  regu- 
lated by  means  of  the  valves  d  and  e,  so  th%t  not  the  smallest 
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fear  need  be  entertained  as  to  the  liability  of  the  liquor  or 
syrnp  to  bnrn,  which  in  other  eases  may  arise  from  steam 
kept  at  a  great  pressure ;  secondly,  any  or  every  pan  may  be 
used  without  interfering  with  each  other,  steam  being  let  on 
or  shot  off  without  affecting  the  workiog  of  the  others :  thus, 
if  the  syrup  is  to  be  concentrated  in  the  tache,  the  valve  d 
is  opened  as  wide  as  possible,  to  throw  in  a  large  amount  of 
steam,  whilst  the  valve  «  is  so  adjusted  as  to  keep  the  pres- 
sure up  to  a  certain  degree,  and  directly  the  point  of  con- 
centration is  arrived  at,  the  valve  d  is  closed  and  e  opened 
-wide,  until  the  skip  is  struck.  There  is  also  a  skimmings 
gntter  appertaining  to  the  range,  but  which  is  not  shown ; 
the  engraving  being  intended  more  to  convey  a  correct  idea 
of  the  steam  apparatus. 

This  steam  battery  is  that  which  is  supposed  to  occupy 
a  place  in  the  improved  plan  of  manufactory,  Plate  IX. 

The  next  range  is  Shears'  copper  steam-heated  evapora- 
tors, comprising  seven  pans  made  of  copper,  with  cast  iron 
steam  jackets,  and  containing  each  a  coil  of  copper  piping. 
Plate  XVI.  represents  a  plan  (bird's-eye  view),  a  longitu- 
dinal section,  and  a  cross  section  of  these  evaporators. 

a  a,  are  seven  copper  pans  with  cast  iron  steam  cases  or  bottoms. 

&  d,  a  couple  of  pipes  ranning  in  front  of  the  pans  for  supplying  steam, 

and  carrying  off  the  condensed  water,  by  means  of  a  cock  with  six  ont^ 

lets  OT  ways. 
c  tbe  sloice  valves  connecting  the  pans  for  t1:e  purpose  of  drawing  down 

liquor  from  one  pan  to  the  other. 

d,  two  cocks  for  discharging  the  syrup  when  sufficiently  coi^eentrated. 

e,  eocks  with  six  ways  or  outlets  by  means  of  iihich  the  steam  may  be  ad- 
mitted, and  the  condensed  water  carried  off  at  the  same  time,  to  and 
from  any  one  pan  in  tbe  set. 

/,  Is  a  gutter  for  conveying  darifled  cane-liquor  to  the  pans. 

These  copper  pans  have  been  supplied  by  Messrs.  Shears 
and  Sons  to  many  planters  of  the  East,  and  in  all  cases  they 
have  given  very  great  satisfaction.  In  the  plan  represented, 
the  cane-liquor  is  supposed  to  run  from  the  precipitators, 
along  the  gutter/,  into  either  of  the  pans ;  but  it  would  very 
rarely  happen  that  such  liquor  ran  into  other  than  the  first 

x2 
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or  second  evaporators,  except  in  commencing  work ;  for  the 
liquor,  as  it  is  cleaned  and  boils  down,  is  drawn  into  the 
other  pans  successively  through  the  sluice  valves  c. 

When  working,  a  moveable  gutter  is  placed  over  the  first, 
second,  and  third  evaporators,  for  the  purpose  of  conveying 
away  the  scum  that  is  skimmed  off;  although  it  is  to  be  ex- 
pected that,  by  adopting  proper  measures,  a  very  small  por- 
tion of  scum  would  rise  in  the  evaporating  pans.  I  had  an 
opportunity  of  seeing,  at  the  manufactory  of  Messrs.  Shears 
and  Sons,  some  of  these  copper  steam  pans,  which  they  were 
making  to  send  abroad,  where  they  were  to  be  used  as  defe^ 
cators;  consequently  there  was  a  slight  difference  in  respect 
to  the  sluice  valves  and  other  trifling  matters,  which,  of 
course,  as  defecators  they  did  not  require. 

I  had  very  great  pleasure  in  remarking  the  excellent 
workmanship  bestowed  on  them ;  which  to  a  planter,  who  so 
'^    \  often  suffers  from  bad  work,  is  a  matter  of  particular  impor- 

N  \  tance.  Boiling  cane-juice  by  steam  is,  in  my  opinion,  the 
very  best,  and  in  the  end  far  cheapest,  method  the  planter 
can  adopt ;  wherever  there  is  abundance  of  fuel,  of  coarse 
the  expediency  becomes  still  more  strong.  I  am,  however, 
aware  that  many  planters  will  be  quite  aghast  at  the  bare 
idea  of  incurring  the  expense  necessary  to  establish  a  proper 
boiling  range  worked  by  steam,  on  an  estate :  but  it  must 
*'  -  be  borne  in  mind  that  it  is  incumbent  on  me  to  point  out  to 

\.  -  thejplanting  community  the  best  means  of  manufacturing 

their  produce,  leaving  it  naturally  to  themselves  to  deter- 
mine to  what  extent  their  means  will  warrant  them  in  going. 
The  pans  in  Plate  XV.  are  capable  of  yielding  syrup  for 
six  tons  of  sugar  in  twelve  hours  boiling,  and  therefore 
fully  competent  to  take  off  a  crop  of  from  500  to  750  tons 
of  sugar ;  now,  as  a  matter  for  reflection,  I  will  suppose  an 
estate^  making  500  tons  with  the  common  pans  hung  over 
a  naked  fire,  then  allow  (as  we  very  safely  may)  that  by 
means  of  the  steam  pans  an  increased  return  is  secured  of 
3  ^per  cent.  =  15  tons  on  the  whole  crop,  and  that  the 
quality  is  so  much  improved  as  to  sell  in  the  British  market 
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at  29.  per  cwt.  higher  than  before ;  the  account  would 
then  stand  thus : — 

15  tons  =  SOO  cwts.  of  sugar  (increased  produce)  at  12# £160    0 

500  tons  =  10,000  ewts.  ditto,  improTed  in  qoaltty,  2s.  per  ewt    1000    0 


£1180    0 


I  think  the  increased  quantity  and  quality  are  only  stated 
here  at  about  one-half  what  would  really  result ;  but  at  the 
very  low  rate  of  improvement  calculated  for  in  this  account,  we 
find  a  sum  accruing  more  than  sufficient  to  pay  for  the  steam 
pans  and  steam  boilers  complete  :*  of  course,  not  includiug 
the  defecators  or  vacuum  pan  ;  for  to  effect  the  improvement 
reckoned  on,  the  steam  evaporators  might  manage  to  accom- 
plish the  concentrating  operation  without  the  aid  of  a 
vacuum  pan,  merely  by  having  a  moveable  wheel  (similar 
to  Wetzal's)  fitted  to  the  last  pan  or  concentrating  tache, 
so  that  it  could  be  moved  away  when  not  required.  This 
wheel,  worked  by  a  band  from  the  engine,  together  with  a 
boarding  to  keep  off  the  steam  from  the  other  pans,  would 
be  all  that  is  necessary.  No  capitalist  in  settling  a  fine 
estate  of  500  tons,  would,  however,  be  doing  justice  to  the 
property,  were  he  to  neglect  furnishing  the  manufactory 
with  the  machinery  best  calculated  to  produce  the  largest 
amount  of  sugar  at  the  cheapest  rate.  It  is  only  the  planter 
whose  necessities  are  great,  who  will  content  himself  with 
make-shift  contrivances  to  arrive  at  a  desired  result. 

The  great  body  of  planters,  whose  affairs  are  unhappily  in 
a  state  of  embarrassment,  cannot,  I  am  well  aware,  provide 
funds  sufficient  to  purchase  expensive  steam  machinery; 
but  I  do  not  see  any  expenditure  that  may  not  reasonably 
be  incurred,  even  by  the  most  necessitous  planter,  attendant 
on  the  purchase  of  Blyth's  improved  pans,  or  evaporators  of 
similar  character.  It  has  been  too  much  the  custom  to  view 
other  than  copper  pans  as  unsuitable  in  sugar  manufacture ; 

*  The  cost  of  one  snch  range  of  evaporators  (plate  16)  containing  2,700 
gaUoDS  of  liquor,  together  with  two  large  steam  hoilers  of  improved  construeUon, 
wottid  be  about  960/.,  capable  of  turning  ont  six  tons  of  sugar  a  day. 
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and  the  consequence  is,  that  when  an  improyed  form  of  pan 
is  suggested  to  the  Jaq^aica  planter,  he  immediatdj  eoa- 
jures  up  in  his  imagination,  a  magnificent  set  of  copper  pans, 
costing  a  sum  of  money  very  far  beyond  his  means. 

But  this  need  not  be ;  my  own  experience  during  the  last 
seven  years  has  shown  me,  that  sugar  can  be  produced  in 
iron  pans  as  good  as  that  from  those  of  copper.  Copper  is 
a  better  conductor  of  heat  than  iron,  and  it  n(&y  possibly 
happen  that  iron,  as  a  metal,  affects  the  juice  at  times ;  bat 
I  cannot  say  that  I  think  any  great  injury  can  arise  from  the 
latter  cause,  or  much  loss  of  fuel  from  die  former. 

The  clarifier  or  precipitator  (whicheyer  it  may  be)  wherein 
reagents,  such  as  sulphuric  acid,  sulphate  of  alumina,  tec.  ice. 
are  used  for  the  ultimate  clarification  of  the  juice,  if  made  of 
iron,  is  liable  to  impart  to  the  juice  a  metallic  taint,  as  the 
iron  becomes  oxidized :  but  it  appears  equally  certain  that 
such  reagents  also  oxidize  copper;  the  point  therefore  is,  to 
choose  between  the  two  oxides ;  and  here  it  seems  that  the 
oxide  of  iron  is  the  more  injurious,  inasmuch  as  it  attracts 
moisture  from  the  atmosphere,  and  consequently  causes  a 
deliquescence  in  the  sugar,  when  it  exists  to  any  extent.     It 
would  therefore  be  expedient  to  have  at  least  one  copper 
precipitator  in  which  these  reagents  could  be  used,  if  consi- 
dered desirable.    The  planter  who  can  afford  it  will,  on  the 
other  hand,  hare  all  his  precipitators  of  copper,  if  not  his 
clarifiers  and  boiler  ranges.     In  ftct,  the  question  whether 
really  superior  machinery  or  that  of  an  inferior  class  shall 
be  used,  is  altogether  one  of  pounds,  shillings,  and  pence, 
which  the  position  of  the  planter  must  decide. 

The  judicious  hanging  of  the  boilers  or^  evaporating  paas^ 
is  a  subject  of  such  great  importance,  that  I  must  particu- 
larly direct  the  attention  of  the  planter  to  this  great  means  of 
economizing  his  fuel.  A  range  of  evaporators  badly  hung 
will  frequently  consume  as  much  fuel  as  two  ranges  that  are 
well  hung,  and  yet  not  do  so  much  or  such  good  work  as 
either  of  the  latter.  In  Jamaica,  the  chimney  flues  are 
usually  very  much  too  small;  of  which  fact  many  planters 
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luiTe  of  late  years  been  oonTinced ;  conseqaently  many  estates 
have  not  only  had  their  coppers  re-hung,  bat  their  chimneys 
rebailt 

In  these  cases,  the  improrement  in  their  working  and  the 
economy  of  fael  has  been  so  great,  that  the  managers  of  the 
estates  hare  expressed  themselves  quite  delighted.  In  respect 
to  machinery,  well  hung  boilers,  and  large  chimneys,  Deme* 
rara  seems  to  have  set  the  example ;  an  example  which  many 
of  the  islands  are,  I  understand,  following.  In  hanging 
boilers  (eyaporators),  a  very  great  object  is  to  secure  the 
admission  of  a  supply  of  air  about  the  second  tache,  or  the 
third  boiler ;  as  by  this  means  the  combustion  of  the  fuel  is 
rendered  complete,  and  little  or  no  smoke  is  seen  to  issue  from 
the  chimney. 

A  wedge-like  slit  or  opening  in  the  wall  accomplishes  this 
end  very  desirably,  id  est^  a  slit  in  the  wall  (between  the  first 
and  second  tacbe)  of  about  eight  inches  high,  half  an  inch 
wide  (next  the  flue),  and  opening  outwards  to  fifteen  inches 
wide. 

In  thn  inning,  a  loose  brick  may  be  placed  so  as  to  regu- 
late the  admission  of  air.  The  first  time  I  saw  this  plan  in 
operation  was  in  the  upper  part  of  India,  when  visiting  a 
native  kerkhanna  (refinery)  on  a  large  scale.  The  fire  was 
large,  and  burning  fiercely,  but  I  saw  no  smoke  coming  from 
the  very  low  chimney ;  so  I  inquired  how  it  happened  that 
the  wood  burned  so  brightly  and  well,  and  no  smoke  came 
from  the  chimney,  when  the  native  immediately  pointed  out 
to  me  two  small  openings  (as  I  have  described),  which  ad- 
mitted air  into  the  midst  of  the  burning  mass,  and  efieeted  the 
complete  combustion  of  the  fuel,  without  producing  any  smoke. 

To  test  the  effect  of  these  air  holes,  I  had  fresh  wood  added, 
which  occasioned  the  smallest  possible  amount  of  smoke  to 
issue  from  the  chimney.  I  then  stopped  up  the  air  holes, 
when  the  smoke  rose  in  c(ense  v^lui^es ! 

Daring  some  days  that  I  remjnn^  in  the  neighbourhood, 
I  tried  the  same  experiment,  aofi  many  others  of  a  similar 
character,  but  alway^,wit&  tliy^'Hme  rpsult.     I  found,  on 
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inquiry^  that  it  was  a  very  ancient  custom,  and  macb 
practised  by  the  Nepaulese.  I  never  saw  it  in  India  bat  three 
times,  for  the  native  kerkhannas  very  seldom  have  any 
chimnies  to  their  furnaces ;  but  what  I  did  see  was  so  entirely 
convincing)  that  I  should  never  think  of  erecting  (hanging) 
evaporators,  or  boilers  of  any  description,  without  having 
them  provided  with  similar  inlets  for  a  supply  of  air  to  aid 
combustion. 

In  hanging  the  clarifiers,  they  should  be  so  placed  that 
the  heated  air  from  the  evaporating  range  may  pass  under 
them  when  they  require  to  be  heated,  or  up  the  chimney 
direct  when  not  required.  For  instance ;  a  main  flue  runs  in 
front  of  the  clarifiers,  with  appropriate  dampers,  to  admit  the 
heated  air,  &c.  under  either  of  the  clarifiers,  as  may  be 
necessary,  or,  when  not  wanted  for  the  clarifiers,  then  to  the 
chimney  direct. 

The  only  inconvenience  in  this  mode  that  I  know  of  is, 
that  at  times  the  fire  may  be  so  powerful  that  the  contents  of 
the  clarifier  may  be  heated  to  a  greater  degree  than  is  desir- 
able ;  but  this  can  only  arise  firom  the  gross  neglect  of  the 
attendant,  as  the  damper  of  the  flue  leading  direct  to  the 
chimney  being  but  very  slightly  opened,  would  immediately 
lessen  the  heat.  There  should  be  an  opening  under  each 
clarifier,  for  the  purpose  of  making  a  fire  to  heat  its  contents 
previous  to  fire  being  *'  called"  to  the  evaporating  ranges. 
I  do  not  mean  that  grating  bars  need  be  placed  under  the 
clarifiers,  for  I  believe  that  there  is  no  necessity  whatever  for 
them,  as  a  sufficient  fire  can  be  obtained  without;  for  it 
must  be  remembered  that  the  lower  the  temperature  at  which 
the  juice  can  be  made  to  throw  up  its  scum,  the  better :  at 
all  events  it  never  should  reach  the  boiling  point. 

If  there  is  any  part  of  the  operation  in  which  the  employ- 
ment of  a  few  handfuls  of  cane-trash  for  fuel  may  be  sanc- 
tioned, it  is  in  heating  two  or  three  clarifiers  of  juice  at 
the  commencement,  to  start  the  ranges.  But  it  most  be 
observed,  that  I  have  seen  numerous  cases  of  wood  being 
used  under  far  more  disadvantageous  circumstances,  and  yet 
burning  brightly  and  well.  • 
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The  precipitators  should  always  have  fire  places  and  grat- 
ing bars  of  their  own,  quite  distinct  from  the  clarifiers  and 
eraporators  ;  so  that  there  may  be  no  connection  whatever 
with  the  flues  of  the  latter. 

In  connection  with  the  precipitators,  I  shall  have  occasion 
to  speak  of  cisterns  for  fining  the  cane  liquor ;  I  therefore 
may  mention  that  there  is  no  necessity  to  make  them  of 
metal,  as  good  wood  will  answer  perfectly  well — the  only 
precaution  requisite  being  to  wash  them  well,  and  then  rinse 
them  down  with  lime  water,  which  will  serve  to  keep  them 
quite  sweet. 

After  the  liquor  is  boiled  down  to  a  syrup  of  the  desired 
density,  it  is  passed  on  to  the  charcoal  filters  in  order  to  be 
decolorized.  These  filters  are  of  various  kinds,  and  many 
of  them  discover  a  considerable  degree  of  ingenuity  in  their 
construction. 

Thus  we  have  Peyron's  filters,  which  are  air-tight  copper 
cylinders  of  six  feet  in  height  and  three  feet  in  diameter, 
with  double  bottoms  to  each ;  they  are  ranged  three  together, 
the  pipe  of  the  first  leading  firom  its  double  ])ottom  up  to  the 
top  of  the  second ;  the  pipe  of  which,  in  like  manner,  leads 
to  the  top  of  the  third  ^ter. 

The  space  between  the  false  bottom  and  the  top  of  each  is 
well  packed  with  animal  charcoal,  in  grains ;  and  the  syrup, 
being  let  in  at  the  top  of  the  first,  passes  through  the  three 
filters,  and  is  let  off  by  means  of  a  cock  in  the  last  one. 

Dumont's  filter  consists  of  a  wooden  vessel  or  box  of  about 
three  feet  square  at  the  top,  two  feet  at  the  bottom,  and  about 
three  and  a  half  to  four  feet  deep.  It  has  a  double  bottom, 
or  rather  a  perforated  false  bottom,  with  a  piece  of  flannel 
spread  on  it,  over  which  is  laid,  very  evenly,  the  granular 
animal  charcoal,  previously  moistened  with  water,  until  about 
two-thirds  of  the  box  is  filled.  Another  piece  of  flannel  then 
covers  the  charcoal,  over  which  is  laid  a  piece  of  wire  gauze. 
Communicating  with  the  space  between  the  bottoms  is  a 
small  tube,  or  air  pipe,  to  let  the  air  escape  into  the  atmo* 
sphere.  When  the  syrup  has  passed  through  the  body  of  the 
eharcoal,  it  is  drawn  off  by  a  cook  which  is  fitted  into  the 
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Tenel  below  the  fieJse  bottom.    This  seems  to  me  to  be  a 
simple  and  very  exoellent  filter. 

The  next  is  the  improved  animal  charcoal  filter,  by  Sheus 
and  Sons,  of  Bankside,  London. 


SaSi.X8*a  iMPaOTED  CHAaOOAL  FlLTXa». 

The'above  represents  two  copper  cylindrical  vessels,  con- 
nected with  each  other  so  that  they  can  be  worked  either 
separately  or  together.  The  syrup  is  let  into  the  upper 
chamber  B,  by  the  cock  a,  from  which  it  passes  through  the 
body  of  Uie  charcoal  contained  in  the  large  chamber  A,  into 
the  lower  chamber  C;  and  is  discharged,  purified,  by  the 
cock  i,  into  an  appropriate  gutter. 

But  if  the  two  filters  are  required  to  be  used  together,  the 
discharge  cock  of  the  first  filter  must  be  shut,  and  its  eoeke 
most  be  opened ;  the  syrup,  which  has  then  passed  through 
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the  first  filter,  say  A  A,  will  oonseqaently  rise  through  the 
pipe  g  g  into  the  upper  chamber  B  of  the  second  filter,  the 
cock  d  being  also  opened  to  admit  it,  and  passing  through 
the  charcoal,  as  in  the  first  filter,  will  be  let  off  by  the  dis- 
charge cock  b. 

Mther  filter  can  be  made  the  firti  in  the  operation,  as  it 
suits  conyenience,  for  they  both  are  similarly  provided. 

Every  part  of  the  filter  can  be  washed  out  and  completely 
cleansed  by  means  of  hot  water  or  steam  admitted  through 
the  cock  A,  which  is  connected  with  the  pipe  g^  and  com- 
mands by  the  cocks  c^d^e^f,  all  parts  of  the  apparatus ;  the 
cock  k  carrying  off  the  dirty  water,  &c.  from  the  upper  cham- 
ber B ;  and  the  discharge  cock  i,  from  the  lower  chamber  C. 
The  cock  k  may  at  times  be  used  as  a  fool  air-oock ;  but 
there  are  small  air-cocks  for  this  especial  purpose,  both  in 
the  npper  and  lower  chambers.  All  accumulations  of  dirt 
can  be  cleaned  out  through  the  several  man-holes ;  and  the 
charcoal  taken  out  and  replaced  by  the  same  means.  These 
filters  can  be  purified  by  th^  searching  power  of  steam,  let  in 
through  the  cock  t,  which  must  be  connected  with  a  pipe 
from  the  steam  boiler. 

There  can  be  no  doubt  as  to  the  efficiency  of  these  im- 
proved filters,  and  the  easy  manner  in  which  they  can  be 
worked ;  but  their  expense  as  a  first  cost  I  am  inclined  to 
think  will  operate  against  them. 

The  peculiar  property  that  animal  charcoal  has,  in  deco- 
louring and  otherwise  purifying  syrups,  is  of  so  complicated 
and  extraordinary  a  character,  that  anything  like  a  dear 
explanation  has  never  yet  been  given  as  to  the  particular 
causes  which  influence  its  action.  Amongst  the  best  ac- 
counts we  have,  is  that  contamed  in  the  prize  essay  of  M. 
Payen,  wherein  he  states,  1.  That  the  decolouring  power  of 
charcoal  depends  in  general  upon  its  state  of  division;  2. 
That  in  the  various  charcoals,  the  carbonaceous  matter  acts 
only  upon  the  colouring  matters,  combining  with  and  pre- 
cipitating them ;  3.  That  in  the  application  of  charcoal  to 
the  refining  of  sugar,  it  acts  also  upon  the  gluten,  for  it 
singularly  promotes  crystallization ;   4.  That  according  to 
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the  aboye  principles,  the  decolouring  action  of  charcoals  may 
be  so  modified  as  to  make  the  most  inert  become  the  most 
active ;  5.  That  the  distinction  between  animal  and  vegetable 
charcoals  is  improper,  and  that  we  may  substitute  for  it 
that  of  dull  and  brilliant  charcoals ;  6.  That  of  the  substances 
present  in  charcoal  besides  carbon,  and  particularly  animal 
charcoal,  those  which  favour  the  decolouring  action  hare  an 
influence  relative  only  to  the  carbon ;  they  serve  as  auxi- 
liaries to  it  by  insulating  its  particles,  and  presenting  them 
more  freely  to  the  action  of  the  colouring  matter  ;  7.  That 
animal  charcoal,  besides  its  decolouring  power,  has  the  valu- 
able property  of  taking  lime  in  solution  from  ,water  and 
syrup ;  8.  That  neither  vegetable  nor  other  charcoals,  be- 
sides animal,  have  this  power  of  abstracting  lime ;  9.  That  by 
the  aid  of  the  decolorimeter,  or  graduated  tube,  charged  with 
a  test  solution  of  indigo  or  molasses,  it  is  easy  to  appreciate 
exactly  the  decolouring  properties  of  all  kinds  of  charcoal. 

It  has  long  been  amatter  of  surprise  with  me  that  planters 
do  not  avail  themselves  of  the  highly  valuable  properties  of 
charcoal,  and  thereby  render  their  sugar  of  a  first-rate  qua- 
lity, instead  of  sending  to  Europe  the  very  inferior  sugai^ 
they  do. 

There  is  a  very  general  notion  in  regard  to  animal  char- 
coal ;  first,  that  it  is  very  expensive  ;  and  secondly,  that  its 
use  is  attended  with  a  great  deal  of  extra  labour  and  trouble. 
Mow,  nothing  can  be  more  mistaken  than  such  impressions, 
as  I  think  the  following  observations  will  demonstrate. 
Good  grained  animal  charcoal  can  be  purchased  in  London, 
at  13  shillings  per  cwt.and  2  cwts.  will  more  than  fill  a  filter 
of  fourteen  cubic  feet ;  ten  of  which  filters  would  be  ample 
in  a  boiling-house^  making  six  tons  of  sugar  daily;  the 
number  of  cwts.  of  charcoal  therefore  required  would  be  20, 
costing  in  London,  132.  * 

The  filter  might  be  (on  the  make-shift  principle)  a  common 

*  New,  beet  grained  animal  charcoal  is  sold  by  Meisn.  R.  Borr  k.  Son,  (at 
their  chemical  worlu,  Rotfaerhithe)  at  13/.  per  ton ;  the  packages  may  be  in  bags 
of  one  cwt.,  measnring  two  feet  in  length,  by  twenty-two  inches  in  width,  when 


SIMPLICITY   OF   ANIMAL   CHARCOAL  FILTERS.  317 

rum  puncheon,  with  a  false  bottom  about  six  inches  from 
the  real  bottom,  into  which  space  a  cock  should  be  fitted  for 
drawing  off  the  syrup,  and  a  bamboo  air-tube  might  be 
fixed,  for  the  air  to  escape  through.  The  false  bottom  should 
have  laid  over  it  a  piece  of  coarse  flannel,  blanket,  baize,  or 
some  such  common  material,  on  which  the  charcoal,  slightly 
'  moistened  with  water,  should  be  very  evenly  and  carefully 
laid ;  the  whole  being  covered  over  with  a  piece  of  basket- 
work  or  coarse  blanket. 

The  "  planter's  own  filter  "  is  then  ready  for  work  ;  and 
certainly  should  not  cost  more  than  six  dollars ;  making  a 
total  sum  for  ten  filters  with  charcoal  complete,  of  25/. 

This  very  moderate  sum  is  the  first  cost,  which  by  a  little 
care  need  not  be  added  to  for  a  long  time ;  as  the  charcoal 
can  be  most  easily  cleansed  and  completely  restored,  by  the 
following  simple  method.  After  four  or  five  successive 
charges  of  syrup  have  been  decolourized,  the  charcoal  will 
have  become  incapable  of  further  action  from  the  colouring 
and  other  organic  matter  it  has  abstracted  from  the  syrup  ; 
hot  water  is  then  pumped  into  the  filter,  which  takes  from  the 
charcoal  the  saccharine  matter  it  has  absorbed,  and  this 
water  is  returned  to  the  first  evaporator.  A  second  charge 
of  water  is  given,  which,  when  drawn  off,  if  not  sweet  and 
good,  may  be  sent,  by  gutter,  to  the  distil  house.  The 
charcoal  is  then  emptied  into  a  cleansing  cistern  (wooden), 
where  it  is  left,  with  a  small  quantity  of  warm  water,  to 
ferment. 

This  process  generally  occupies  from  twenty  to  thirty 
hours  (according  to  the  quantity  of  gluten,  colouring  matter, 
&c.  ice.  that  the  charcoal  has  abstracted  from  the  syrup),  at 
the  end  of  which  time,  all  the  organic  matter  has  become 
decomposed ;  and  the  charcoal  can  then  be  cleaned  by  wash- 
ing it  in  successive  quantities  of  hot  water,  which  will  at  last 
run  off  quite  sweet  and  clean.  All  the  water  being  drained 
off,  the  charcoal  is  taken  out  of  the  cistern,  and  laid  in  the 
son,  or  some  other  hot  place,  where  in  a  few  moments  it  dries 
sufficiently  to  be  returned  to  the  filters. 

Charcoal  is  well  known  to  be  a  very  indestructible  sub- 
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stance.  I  therefore  can  see  no  reason  wliy  it  should  n<^liBt 
for  many  years,  being  repeatedly  subjeeted  to  the  fermentiig 
and  cleansing  processes  I  have  mentioned ;  and  as  to  &e 
pnncheon  filters,  if  they  are  honestly  made  in  the  ftost 
instance,  they  should  last  for  many  years  also. 

We  see,  then,  that  at  the  most  trifling  expense,  and  -mSb 
the  most  ordinary  care  and  attention,  these  animal  cfaarotal 
filters  may  be  erected,  and  continnally  worked,  to  the  gn»t 
improvement  in  the  quality  of  the  sugar  made,  and  emue- 
quently  to  the  great  benefit  of  an  estate !  I  think  it  mast  be 
conceded,  that  this  decoloring  of  syrup  by  means  of  animal 
charcoal  filters,  is  not  snch  a  very  difficult  undertaking  afler 
all !  I  even  think  we  may  go  a  little  further,  and  allow  it 
to  be  one  of  the  most  important,  and  at  the  same  time  most 
simple  and  inexpensire  operations,  attendant  on  the  manu- 
facture of  sugar. 

It  requires  no  gift  of  prophecy  to  foretell,  that  in  the 
course  of  a  few  short  years  every  sugar  estate  will  have 
animal  charcoal  filters  erected  in  the  boiling  house :  and  well 
will  it  be  for  those  estates  which  commence  so  palpable  an 
improvement  at  once ! 

From  the  filters,  the  blanched  syrup  passes  into  a  receiver, 
ready  to  charge  either  the  concentrating  apparatus  termed 
WetzaFs  (which  I  have  already  described  at  page  302),  or  the 
vacuum  pan. 

This  latter  apparatus  is  the  celebrated  invention  of  the 
Honourable  Edward  Charles  Howard,  and  is  now  in  very 
common  use,  notwithstanding  its  expense.  Plate  XVII- 
represents  a  copper  vacuum  pan  and  fittings,  as  manufac- 
tured by  Messrs.  Shears  and  Sons,  of  London.  The  plate 
gives  a  good  idea  of  the  various  parts  of  the  apparatus,  which 
the  following  reference  will  render  still  more  clear : — 

A  The  brick-work  in  which  the  tache  is  fixed  (or>n  which  the  animal  cbaicoti 
filters  are  placed),  famished  with  a  dhcbargtag  cock  commanding  the 
receiTing  datern. 

B    RocelTing  cistern,  for  containing  the  liqaor  discharged  fh>m  the  taehe. 

C  Copper  Tacuum  pan,  with  a  steam  Jacket,  and  containing  sereral  ooOi  of 
steam  pipe,  with  its  attachments  as  described. 

D    Copper  gnmnlatMr,  with  a  steam  Jacket,  fte. 
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Stesm  engine,  Ua  wwkiag  air  pomp  of  pan,  raking  water«  ke. 
Air  punip^  for  exhanstlng  the  yaeunm  pan. 

Steam  boiler  set  in  brick-work,  for  working  pan,  granalator,  and  engine. 
Charging  pipe^  throngb  which  the  liqoor  aeeendf  from  cistern  to  pan. 
Dlaeharging  valve  and  lever. 

Man-lkole  and  cover,  for  the  convenience  of  cleaning  pan  when  requircd. 
Eduction  pipe,  through  which  the  steam  firom  sugar  is  conveyed  to  con* 

denser. 
Receiver,  for  any  portion  of  sngar  that  may  accidentally  boil  over.     ^ 
[  Condenser,  wherein  the  steam  is  condensed  by  a  Jet  of  cold  water, 
r     Air  valve,  throogh  whidi  the  air  exhausted  firom  the  pan,  together  with 

the  condensed  steam  and  injection  water,  passes  to  air  pnmp. 
>0  Connecting  pipe  to  air  pump. 
PP  Barometer  and  thermometer,  fixed  on  dome  of  Fan. 
^  The  proof  rod. 

R    Pipe  for  eonveying  condensed  water  from  steam  jacket  and  worm  to  con- 
densed water  box. 
8     An  air  coch. 
T    Condensed  water  box,  in  which  the  condensed  water  from  vacnnm   pan 

and  granulator  is  received  and  returned  into  steam  boiler. 
U    An  injection  cock  and  pipe,  wliich  regulates  the  quantity  of  water  required 

for  condensing  steam  from  the  boiling  sngar  in  pan. 
W  The  steam  main,  supplying  pan  and  granulator  firom  steam  boiler.    • 
W  Water  tank,  lor  supplying  boiler,  injection  water,  and  general  purposes. 
X   Pipe,  conveying  condensed  water  bade  to  steam  boiler. 
T    Steam  pipe,  to  supply  granulator. 
Z    Pipe  from  cold  water  pnmp  supplying  tank, 
a    Eye  glaa^  fixed  on  dome  of  pan. 

b    QlasB  tube,  showing  when  the  receiver  contains  any  liquor. 
d   The  chimney. 

This  arrangement  is  not  the  precise  one  that  I  shonld  select 
for  a  sugar  estate ;  bat  it  could  scarcely  have  been  placed 
better,  for  the  purpose  of  illustration. 

The  principle  of  the  yacuam  pan  is  so  nniversally  known, 
that  very  little  need  be  said  on  the  subject  here.  The  fiict 
that  liquids  boil  at  a  much  lower  temperature  when  reliered 
of  the  pressure  of  the  atmosphere,  is  that  of  which  Mr. 
Howard  availed  himself,  if  he  did  not  actually  first  discover 
it:  which  we  have  every  reason  to  believe  he  did. 

This  difference  in  practice  may  be  stated  as  ranging 
between  160°  and  212°  Fahrenheit,  with  water;  and  160° 
and  231°  Fahr.  with  syrup :  id  est,  syrup  boils  in  vacuo,  even 
Bp  to  concentration,  at  160  degrees ;  whereas,  in  open  pans^ 
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its  temperature,  when  about  concentration,  is  fully  231 
degrees  Fahrenheit.  But  in  average  working  with  the 
vacuum  pan,  its  temperature  is  more  commonly  from  165^  to 
180°  Fahrenheit. 

The  evaporation  of  liquids  embraces  a  number  of  well 
Snown  yet  very  singular  facts,  which  are  found  scattered 
through  many  books ;  but  they  seem  to  be  very  little  heeded 
by  the  generality  of  people,  although  the  business  of  mam 
of  these  persons  may  be  compromised  by  such  inattention. 

I  will  mention  only  one  peculiar  method  of  evapora- 
tion, which  has  much  the  same  effect  as  creating  a  vacuum 
over  a  liquid.  This  is  passing  a  current  of  dry  air  over  the 
surface  of  any  liquid :  no  matter  how  cold  that  air  may  be 
(so  that  it  is  above  the  freezing  point),  still  the  evaporation 
from  the  liquid  will  be  similar  to  that  which  takes  place 
under  a  vacuum. 

If  cold,  dry  air  be  forced  through  any  liquid,  and  a  current 
be  likewise  maintained  over  its  surface,  the  evaporation  pro- 
ceeds at  an  extremely  rapid  rate.     Hot  air  does  not  produce 
evaporation  except  it  be  dry ;  that  is,  its  power  of  evaporat- 
ing liquids  depends  on  its  state  of  dryness.     But  to  vary  the 
view :  suppose  a  vessel  heated  by  steam  (and  having  a  pecu- 
liarly formed  top),  were  to  have  a  goodly  current  of  dry  air 
constantly  passing  over  its  liquid  contents,  the  evaporation 
would  be  as  rapid  as  if  the  best  vacuum  were  kept  up  over 
it ;  thus  doing  away  with  the  condensing  apparatus,  &c  of  a 
Tacuum  pan.    An  air  pump,  however,  would  be  necessary 
to  keep  up  the  current  of  dry  air,  and  a  peculiar  arrangement 
would  be  required  to  produce  the  dryness  in  the  air  supplied 
to  the  air  pump  ;  so  that  it  is  a  question  as  to  which  method 
can  be  carried  out  practically  at  the  least  expense,  and  with 
the  greatest  effect     From  everything  that  has  already  taken 
place,  it  would  appear  that  the  commonly  used  vacuum  pan 
offers  the  greatest  advantages ;  but  I  feel  confident  that  the 
time  is  at  hand  when  some  material  changes  will  take  place 
in  this  respect 

I  have  seen  a  great  number  of  vacuum  pans  of  all  sizes,  and 
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by  many  different  manufacturers,  but  those  of  Messrs. 
Shears  and  Sons'  have  excited  my  admiration  to  a  greater 
extent  than  any  others.  As  a  stranger,  I  hare  gone  to  their 
manafactory  (in  Southwark)  at  various  times,  and  spent  hours 
in  viewing  the  different  branches  of  their  business.  I  have 
there  examined  vacuum  pans  in  various  stages  of  manufac- 
ture, and  inspected  closely  the  workmanship,  in  the  several 
departments ;  from  all  which,  I  have  formed  a  very  high 
estimate  of  the  character  of  their  establishment ;  and  I  feel  a 
pleasing  gratification  in  adding  my  disinterested  testimony 
to  the  support  of  their  long  established  reputation. 

To  suit  the  requirements  of  a  sugar  estate,  a  vacuum  pan 
might  be  either  of  copper  or  }ron ;  of  course  the  former  is 
much  more  desirable,  but  still  the  latter  will  answer  the 
purpose  very  well.  I  have  therefore  procured  a  drawing  of 
an  iron  one  exactly  similar  to  those  already  supplied,  by 
Messrs.  Shears  and  Sons,  for  the  Colonies. 
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An  estate  which  had  a  good  steam  eng^e*  would  be  folly 
able  to  work  a  Tacaum  pan  without  ineorring  an  additioiMd 
expense  for  engine  power,  &c. ;  therefixre  the  bare  racaum 
pan,  with  its  necessary  fittings,  wonld  alone  be  required. 
Soch  a  pan,  6^  feet  in  diameter,  made  of  copper,  and  capable 
of  turning  out  five  tons  of  sugar  per  diem,  would  cost  about 
366/. ;  but  if  made  of  irotiy  with  copper  worms,  the  cost  would 
be  reduced  about  one-third,  making  it  therefore  about  2432. 
In  the  same  manner,  a  copper  yaeuum  pan,  to  make  seren 
tons  a  day,  would  cost  about  450/.,  and  an  iron  one  about 
300/.  I  do  not  aim  at  positive  exactness  in  this  statement: 
it  is  merely  a  rough  estimate  ;  calculated,  however,  to  con- 
vey a  tolerably  correct  idea  of  the  expense  of  these  pans. 

The  concentrated  syrup,  after  leaving  the  vacuum  pan, 
enters  the  granulators,  where  it  remains  until  it  has  become 
granulated.  These  vessels  are  of  such  capacity  as  to  con- 
tain about  three  skips  from  the  pan,  which  are  received  at 
intervals,  as  the  syrup  is  concentrated;  the  heat  being 
kept  up,  by  means  of  steam  jackets,  to  the  temperature  of 
about  180  to  200  degrees  Fahrenheit.  Granulators  may  be 
of  sheet  iron,  which  answers  the  purpose  very  well. 

Where  the  Wetzal  pan  is  used  instead  of  the  vacuum  pan, 
no  granulators  are  used,  but  the  sugar  is  usually  run  at 
once  into  large  and  shallow  coolers.  Of  these  coolers  I  need 
not  say  more  in  this  place,  than  that  they  are  no  way  suitable 
for  the  object  that  the  planter  has  in  view:  the  reasons  for 
this  assertion  will  be  found  in  the  next  chapter. 

Before  quitting  the  boiling-house  department,  it  is  neces- 
sary that  I  should  observe,  that  there  ought  to  be  (in  addi- 
tion to  the  peculiar  roof  for  facilitating  the  immediate 
escape  of  the  vapour  rising  from  the  evaporators,  &c.)  a 
thorough  draft  through  the  boiling-house;  otherwise,  the 
vapour  hangs  about  the  boilers  so  much  as  very  seriously  to 
impede  the  evaporation  of  the  liquor.  Therefore,  the 
stronger  the  current  of  air  through  the  boiling-house  is,  the 
belter  is  it  for  evaporation :  for  it  must  be  remembered  that 
*  Such  as  those  I  hare  already  recommended. 
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liquids  will  not  evaporate  (or  at  least  very  slowly)  in  an 
atmosphere  loaded  with  moisture;  such  as  a  boiling-house 
must  be,  when  it  is  filled  with  vapour. 

This  apparently  trivial  matter  is,  in  my  opinion^  of  such 
serious  importance  that  I  must  particularly  direct  the  atten- 
tion of  the  planter  to  it. 

The  Curing-house  forms  a  very  important  department  in 
the  mannfacture  of  sugar,  and  its  arrangements,  therefore, 
should  engage  particular  attention.  Appertaining  to  the 
curing*house,  it  appears  that  there  are  three  distinct  processes 
through  which  the  material  must  pass,  ere  it  can  be  con- 
sidered in  a  strictly  marketable  condition. 

These  comprise  crystallization,  drainage,  and  drying ;  to 
facilitate  which,  the  curing-house  should  be  divided  into  two 
unequal  compartments :  the  larger  for  crystallization  and 
drainage,  and  the  smaller  for  drying  the  sugar  previous  to  its 
being  packed  for  sale  or  exportation.  The  former  processes 
require  light,  warmth,  and  a  certain  degree  of  moisture^ 
whilst  the  latter  (drying)  demands  light,  warmth,  and  dryness. 

Of  cones  and  curing  cases,  there  is  a  very  great  variety  to 
choose  from  ;  but  as  the  peculiar  form  and  dimensions  most 
suitable,  so  greatly  depend  on  the  circumstances  under  which 
the  syrup  is  concentrated,  I  shall  leave  the  more  particular 
discussion  of  that  subject  until  I  arrive  at  that  part  of  the 
manufacturing  process. 

The  Beceivers  for  molasses  also  depend  on  the  peculiar 
process  of  manufacture  to  which  the  sugar  has  been  subjected 
for  their  form,  size,  and  position. 

Some  curing-houses  that  I  have  seen  in  the  east,  are  so 
extremely  dark,  cold,  and  damp,  that  one  would  suppose  such 
characteristics  had  been  particularly  desired  by  the  planter,  to 
obtain  some  imaginary  good :  though  I  never  could  get  any 
better  reason  than  that  glass  windows  were  very  expensive, 
and  wooden  raib  and  shutters  dangerous,  as  they  offered 
facilities  for  theft.  But  the  absolute  loss  accruing  in  one 
year  from  such  an  injurious  condition,  amounts  to  a  far 
greater    sum   than  would   suffice  to  purchase    the    glass 
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necessary  for  windows ;  wbieb,  once  furnished  to  the  curing- 
house,  would  last  for  many  years.  Crown  glass,  such  as 
sells  in  England  at  from  3d.  to  4d.  a  foot,  would  be  found 
sufficiently  good  to  answer  all  purposes;  using  which,  a 
curing-house  of  sixty-five  feet  long,  and  thirty-six  feet 
wide,  might  have  windows  (six  feet  by  four  feet)  at  intervals 
of  six  feet  apart :  or  say  fifteen  windows — the  glass  costing 
altogether  only  £6  (six  pounds). 

Very  common  glass  only  is  necessary,  therefore  the  sum  of 
£6  is  ample;  but  if  we  allow  for  breakage,  &c.  we  cannot  be 
far  wrong,  either  way,  in  fixing  the  amount  at  £10,  for  a  curing- 
house  of  the  size  I  have  instanced.  In  addition,  we  mast,  of 
course,  reckon  the  cost  of  the  wood-work,  or  sashes;  which 
should  hejixed;  with  one  pane  opening  in  the  centre,  to 
fasten  the  shutters  at  night  In  the  Straits  settlements,  the 
Chinese  carpenters  will  supply  such  sashes  (made  of  good 
wood)  at  two  dollars  (say  eight  shillings)  each,  contract  work. 
In  Bengal,  they  would  not  cost  more  than  five  shillings :  but 
reckoning  the  sashes,  together  with  painting  and  fixing  the 
glasses,  at  an  average  sum  of  ten  shillings  each,  then  we 
have  a  total  sum  of  £17  10s.  as  the  cost  of  fifteen  windows, 
complete. 

Thus,  if  we  allow  £20  even,  it  certainly  is  dbt  one-tenth  of 
the  amount  lost  out  of  every  crop,  through  the  absence  of 
sufficient  light  and  heat  in  the  curing- house  department. 

The  DistiUhouseSy  represented  in  Plates  VIIL  and  IX.  are 
provided  with  skimmings'  receivers,  fermenting  cisterns, 
rum  butts,  dunder  receivers,  and  distilling  apparatus. 

The  skimmings'  receivers  are  wooden  vessels,  lined  with 
sheet  lead,  to  contain  the  scum  from  the  evaporators,  dari- 
fiers,  and  precipitators ;  together  with  the  washings  of  the  two 
last,  and  of  all  other  vessels  used  in  the  boiling-house.  This 
refuse  goes  under  the  general  name  of  skimmings,  and  is 
used,  as  will  be  described  hereafter,  in  the  manufacture  of 
mm. 

There  should  be  two  ranges  of  these  receivers ;  the  one 
placed  above  the  other,  so  that  the  contents  of  the  upper  ooe 
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may  be  drawn  down  into  the  lower,  for  clarification,  previous 
to  being  used  in  ^'  setting  up"  wash. 

The  fermenting  cisterns  are  always  made  of  good  hard 
wood,  of  which  the  best  for  this  purpose  is  Jamaica  cedar :  but 
in  India,  saul  is  used ;  and  in  the  Straits,  merboe,  or  other 
desirable  wood.  They  should  be  constructed  with  much 
care,  so  as  to  be  perfectly  water-tight;  and  afterwards  well 
coated  over  on  the  outside,  with  a  mixture  of  dammer,  tar,  and 
oil,  together  with  a  little  arsenic:  which  composition  will 
effectually  protect  the  wood  against  white  ants.  These 
cisterns  are  then  placed  in  lines  (as  shown)  of  about  two  feet 
apart,  leaving  in  the  centre  of  the  house  a  space  of  six  feet 
-wide,  running  the  whole  length  of  the  fermenting  house.  The 
spaces  between  the  cisterns,  as  well  as  that  in  the  centre,  are 
next  filled  in  with  good  dry  clay  (to  a  level  with  the  lop  of  the 
cisterns),  and  well  rammed,  so  as  to  be  perfectly  firm  and 
solid. 

In  this  manner,  these  spaces  form  paths  between  the 
cisterns,  by  means  of  which  the  workmen  can  perform  their 
necessary  duties  with  facility.  The  lower  range  of  skimmings' 
receivers  is  just  above  the  level  of  the  top  of  the  cisterns,  so 
that  the  skimmings  can  be  drawn  down  and  conveyed  by 
gutter,  into  either  cistern  in  the  house. 

To  empty  the  cistern,  when  the  wash  is  required  for  distilla- 
tion, a  common  pump  alone  is  required ;  and  if  this  work  has 
to  be  performed  by  hand  labour,  there  should  always  be  a 
wash-heater,  or  charger,  attached  to  the  still,  by  means  of 
which  much  economy  of  time  and  fuel  may  be  effected. 
Wherever  a  steam-engine  is  employed  to  propel  the  mill,  a 
very  simple  arrangement  would  allow  of  all  the  pumping  in 
the  distil-house  being  performed  by  the  engine  power :  pro- 
vided the  manufactory  were  constructed  on  either  of  the 
plans  recommended.  This  will  be  explained  in  detail  as  we 
proceed. 

The  size  of  the  fermenting  cisterns  may  vary  according  to 
circumstances :  but  for  my  own  part,  I  always  found  those 
containing  from  1,000  to  1,600  gallons  to  be  the  most  con- 
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yenient  and  efficient.    Cisterns  are  always  preferable  to  the 

old-fasbioned  tuns. 

Rum  butts  have^  of  late  jears,  become  rather  scarce  in 
colonial  ram  stores,  owing  to  the  necessity  there  exists  for 
bringing  to  market,  as  soon  as  possible,  the  mm  made  on 
estates :  hence  it  very  frequently  bappeiils  that  the  spirit  is 
carried  from  the  can-pit  direct  to  the  puncheon,  or  hogshead ; 
there  coloured,  and  at  once  sent  off,  either  to  market  or 
to  the  port,  for  shipment,  without  going  into  the  mm  butt 
at  all. 

It  is,  however,  conyenient  to  have  a  few  300  or  500  gallon 
butts  at  hand  to  keep  the  rum  in ;  both  to  prevent  lum- 
bering the  store  with  a  number  of  puncheons,  and  also  as 
rum  can  be  more  satisfactorily  coloured  in  butts  than  in 
puncheons. 

The  dunder  receivers  are  strong,  wooden  vessels,  for  con- 
taining the  dunder  (wash,  from  which  the  spirit  has  been  ex- 
tracted), as  it  is  discharged  from  the  still.  They  are  generally 
made,  each,  to  contain  the  same  quantity  as  the  still  itself; 
so  that,  by  the  time  the  still  has  worked  off  two  charges  and 
part  of  a  third,  the  contents  of  the  first  dunder  receiver  are 
cool  enough  to  be  pumped  up  into  the  upper  range,  and 
so  on. 

The  different  kinds  of  stills  now  in  use  are  so  very 
numerous,  that  it  is  quite  impossible  for  me  to  name  them 
even  ;  but  from  amongst  this  great  variety,  it  will  be  snffi- 
cient  to  particularize  a  few  of  the  most  prominent. 

In  the  first  rank  of  English  stills,  we  have  the  single  and 
double  (patent)  stills  of  Messrs.  Shears  and  Sons ;  the  illus- 
tration and  description  of  which  I  shall  defer  until  I  come  to 
the  manufacture  of  rum,  in  a  succeeding  chapter.  Next,  we 
have  the  steam  stills  of  Mr.  Coffey,  several  of  which  I  have 
seen  in  operation  in  India ;  but  I  cannot  say  that  it  is  by  any 
means  the  description  of  still  I  should  choose  mys^,  or 
recommend  to  others,  for  use  on  a  sugar  estate.  It  no  doubt 
may  answer  very  well  in  Europe,  but  those  that  I  have  seen 
were  always  getting  oat  of  ord^;  which,  in  a  country  &r 
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remoTed  from  skilful  workmen,  entails  on  the  planter  serious 
inconvenience  and  loss. 

The  common  single  still  and  two  retorts,  together  com- 
prise the  particular  form  that  I  hare  been  most  accustomed 
to ;  and,  as  far  as  my  own  experience  goes,  I  prefer  it  to 
any  other  description  of  still.  With  a  1,000  gallons  still  and 
two  retorts  (of  about  80  and  70  gallons  respectively),  I  have 
obtained  320  gallons  of  rum  thirty-five  per  cent,  over  proof,  in 
twelve  hours  running ;  and  if  there  had  been  a  wash-heater, 
it  would  have  given  fully  400  gallons  in  the  same  time. 

The  cost  of  such  a  still,  complete,  would  be  about  450/. 
in  England.  They  are  in  great  repute  in  the  colonies, 
and  most  deservedly  so.  Messrs.  Shears  and  Sons  are  at 
present  supplying  several  of  them  for  Jamaica  and  other 
islands. 

The  French  stills,  invented,  the  one  by  Hon.  Blumenthal, 
and  the  other  by  Mon.  Langier,  bear  the  very  highest  repu- 
tation for  economy  of  fuel,  expedition,  and  general  efficiency. 
They  are  both  on  the  continuous  distillation  principle,  and 
I  shall,  in  a  sncceeding  chapter,  have  occasion  to  refer  to 
them,  as  well  as  the  others,  again,  and  more  particularly. 

A  distil-bouse  should  be  dry  and  moderately  warm  ;  there 
should  not  be  too  great  a  heat  in  the  fermenting  room,  as  in 
this  case  a  very  large  quantity  of  alcohol  is  evaporized  from 
the  cisterns,  by  the  fermentation  being  too  vigorous.  Neither 
should  to<T  strong  a  light  be  admitted,  for  the  same  reason. 
These  cautions  will  serve  to  remind  the  planter,  that  the  fer- 
mentation which  best  conduces  to  his  interests,  is  that  which 
is  moderate  and  complete  throughout  the  liquor,  without  being 
exeesrively  furious;  as  is  sometimes  the  case  in  a  distil- 
house  which  is  kept  too  light  and  hot. 

On  the  other  hand,  a  damp  and  cold  house  is  not  to  be 
tolerated,  nor  a  proper  yentilation  neglected.  However,  the 
farther  discussion  of  these  particulars  more  properly  belongs 
to  an  after  chapter. 
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CHAPTER  VIII. 

ON  TBB  MANUFACTURE  OF  SUGAR  ;  EMBRACING  THE  CRUSHING 
OF  THE  CANE  AND  THE  CONSTITUENTS  OF  CANB-XUICE; 
TOGETHER  WITH  THE  PROCESSES  OF  DEFECATION,  EVAPO- 
RATION,  CONCENTRATION,  GRANULATION,  AND  CURING. 

In  the  manufacture  of  the  sugar-cane  juice  into  sugar,  we  first 
have  to  deal  with  the  sugar-cane  itself;  and  its  crushing,  or 
the  expression  of  its  juice,  in  the  mill-house,  therefore,  forms 
the  first  stage  in  its  progress  towards  ultimate  concentration. 

It  is,  next,  necessary  to  determine  what  are  the  substances 
usually  commingled  and  known  under  the  name  of  raw 
cane-juice ;  for  unless  we  can  arrive  at  a  tolerably  dear  re- 
cognition of  these  constituents,  and  their  peculiar  characters, 
we  cannot  reasonably  hope  to  succeed  in  the  important  pro- 
cess of  defecation. 

These  two  subjects,  then,  form  our  introduction  to  the 
details  of  manufacture  to  be  treated  of  in  this  chapt^. 

The  canes  should  never  exceed  four  to  five  feet  in  length 
when  they  are  placed  on  the  feeding  board  of  the  mill; 
otherwise  they  invariably  cause  inconvenience,  and  v^  fre- 
quently (from  being  crooked)  ^'  overlapping,"  in  spite  of  all 
that  the  feeders  can  do  to  prevent  it.  The  prevention  of  these 
serious  evils  rests  with  the  cane-cutters  in  the  field ;  who,  as 
they  cut  the  canes  from  the  stools,  should  be  careful  in  divid- 
ing them  into  desirable  lengths.    Arrived  on  the  feeding- 
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boardy  the  cane-carriers  remore  the  cane-bands  with  which 
tbe  bundles  are  tied ;  and  the  feeders  must  take  the  greatest 
care  to  arrange  the  canes  along  the  whole  length  of  the  rollers, 
in  a  regular  and  even  manner.  By  so  doing,  twenty-two 
canes  of  average  size  can  be  very  conveniently  laid,  and  be 
crashed  at  the  same  time ;  supposing  the  rollers  to  be  four 
feet  in  length. 

A  greater  number  may  be  placed  at  once  in  the  mill,  but 
not  conveniently,  nor  do  I  think  advisably  ;  the  great  point 
in  feedipg  being  to  supply,  immediately  and  cleverly,  the 
place  of  each  cane  as  it  disappears  through  the  mill,  so  that, 
reckoned  at  any  moment,  the  self-same  number  of  canes 
(twenty-two)  will  be  found  passing  through  the  mill.  This 
forms  the  great  difference  between  the  but  too  common  and 
negligent  feeding,  which  at  times  crams  the  mill  with  perhaps 
thirty-five  canes,  whilst  at  others  it  has  not  more  than  two  or 
three  presented  to  it.  The  feeding,  then,  best  calculated  to 
produce  a  large  quantity  of  juice,  the  steady  working  of  the 
engine,  the  least  liability  to  breakage,  or  the  least  possible 
wear  and  tear  of  the  machinery,  is  that  which  is  regular, 
uniform,  and  moderate. 

The  feeder  who  directs  and  assists  the  course  of  the  saturated 
cane-stalks  towards  the  second  set  of  rollers,  has  little  more 
to  do  than  to  see  that  they  enter  the  rollers  in  a  straight  and 
desirable  manner.  If  these  rollers  are  screwed  up  as  tight 
as  they  should  be,  there  can  be  no  necessity  for  his  doubling 
the  saturated  stalks ;  as  they  will  not  be  able,  under  any 
circumstances,  to  pass  through  the  rollers  without  being 
thoroughly  crashed. 

It  may  be  deemed  desirable  to  separate  the  pure  juice  ex* 
pressed,  from  that  of  the  saturated  canes,  as  so  much  water  is 
mixed  with  it ;  but  if  intended  for  immediate  manufacture,  I 
do  not  consider  that  any  good  is  to  be  gained  by  such 
separation.  Indeed,  under  any  circumstances,  cane-juice 
should  be  clarified  immediately  it  is  expressed ;  or  if  neces- 
sary to  keep  it  for  any  length  of  time,  fermentation  can  readily 
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be  prerented  by  very  simple  meaos*  I  therefore  do  not  per- 
oeire  any  ill  effect  that  can  arise  from  the  jaioe,  from  the  two 
gets  of  mill  rollers  being  allowed  to  intermingle. 

An  important  dnty  appertaining  to  the  mill-house,  is  to 
keep  the  mill-bed  constantly  free  from  bits  of  cane-trash 
(which  are  continually  falling  from  the  rollers) ;  otherwise,  in 
the  course  of  a  yery  short  time,  they  become  acid,  and  com- 
municate a  taint  to  the  juice.  The  mill-bed,  therefore,  should 
be  cleaned  every  five  or  ten  minutes ;  which  can  be  perforated 
by  a  boy,  whose  duty  should  consist  in  cleaning  the  mill-bed, 
juice-gutters,  and  strainers. 

As  the  juic6  runs  from  the  mill-bed,  it  falls  into  the  first, 
second,  and  third  strainers,  in  succession ;  each  lying  on  a 
step  lower  than  the  other,  and  the  material  of  each  strainer 
being  finer  that  that  of  the  one  above  it.  Thus  there  is  a 
ftll  of  twenty-one  inches,  obtained  by  means  of  three  steps 
of  seven  inches  each;  which  steps  allow' of  a  small  receptacle 
being  made,  on  each  of  them,  of  about  two  feet  square,  having 
raised  edges  of  about  two  inches  high,  and  a  lip  protruding 
over  the  space  occupied  by  the  next  (lower)  step.  Into  these 
spaces  of  two  feet  square,  the  strainers  (which  are  only 
twenty-two  inches  square)  fit,  resting  on  their  lower  rims  of 
one  inch  ;  so  that  the  bottoms  of  the  strainem  are  one  inch 
raised  above  the  bottoms  or  beds  of  the  reoeptacles.  To  pre- 
vent acidity,  sheet  lead  is  used  in  forming  these  beds  or 
receptacles ;  and  they  are  constantly  cleared  of  all  matter 
likely  to  cause  acidity. 

A  frame-work  answers  all  the  purposes  above  described, 
provided  the  strainers  rest  on  beds  of  sheet  lead.  The  third 
or  lowest  strainer  should  be  of  fine  wire-gause;  passing 
through  which  the  juice  is  cleared  of  a  large  quantity  of 
extraneous  matter ;  and  a  further  portion  is  retained  in  the 
last  and  finest  strainer,  which  hangs  over  the  cJarifier. 

The  juice  being  now  in  the  boiling-house,  we  will,  pre* 
vious  to  tracing  it  further,  proceed  to  notice  the  substances  it 
contains. 
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Cane-juice,  as  it  arrives  in  the  boiling-honse,  may  be  held 
to  contain — 


Water, 

OreenfecuUy 

Sogar, 

Green  wax  (chlorophylle), 

Woody  fibre, 

Gum, 

Glaten, 

Saline  matter. 

The  several  qualities  vary  very  much,  according  to  the 
circumstances  under  which  the  cane-plants  are  grown,  and 
the  degree  of  maturity  to  which  they  have  arrived  at  the 
period  of  their  being  cut. 

I  have  not,  therefore,  stated  any  proportional  parts,  as  these 
evidently  depend  on  the  many  conditions  that  influence  the 
plant;  and  no  regular  and  fixed  standard  can  be  taken* 
I  shall  state,  as  I  proceed,  the  parts  proved  by  analyses  to 
exist  in  cane-juice  of  good  and  inferior  qualities ;  but  from 
those  it  would  be  difficult,  if  not  impossible,  to  deduce  any- 
thing like  an 'average  division,  which  could  be  admitted  as  a 
role  in  practice. 

Water  contained  in  cane-j  uice  varies  from  seventy  to  eighty- 
five  parts  in  100,  and  may  all  be  evaporated,  except  the  por- 
tion necessary  to  crystallization. 

Sugar  resident  in  expressed  juice  ranged  fi'om  five  degrees 
to  fourteen  degrees  of  Baume's  saccharometer ;  id  est,  from 
about  9  lbs.  to  about  25  lbs.  per  cent.  I  myself  have  never 
known  it  so  high  as  25  per  cent. :  nor,  indeed,  higher  than 
23  lbs.;  although  it  is  very  probable  that  juice  fully  as  rich 
as  the  former  per-centage  would  make  it,  may  have  passed 
through  my  hands,  without  my  having  been  aware  of  it, 
during  the  earlier  part  of  my  life  as  a  planter. 

It  is,  however,  mentioned  by  Dutrone  (whose  testimony 
and  opinions  are  entitled  to  the  utmost  respect  and  cre- 
dence), that  on  the  same  plantation  he  obtained  from 
canes,  at  one  period  of  the  year,  9  lbs.  3  oz.  only,  from 
loo  lbs.  of  juice ;  whereas,  at  another  and  more  favourable 
time,  he  obtained  from  a  similar  quantity  of  juice,  25  lbs. 
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11  oz.  of  sagar.  I  have  myself  known  a  Tariation  on 
one  plantation,  of  from  eleven  to  twenty- two  per  cent,  of 
sugar. 

The  saccharometer  denotes  the  density  of  cane-jaice  ;  bot 
the  actual  quantity  of  crystallizable  matter  will  depend  on 
the  purity  of  the  juice,  and  its  freedom  from  nitrog^enized 
and  saline  matters.  Thus,  taking  juice  of  a  density  of  ten 
degrees  by  the  saccharometer,*  equal  to  18^  lbs.  of  solid 
extractive  matter,  we  must  allow  fully  1 J  lb.  as  being  uncrys- 
tallizable ;  and  in  many  cases  far  more. 

Sugar  exists  in  the  cells  of  the  cane-plant,  as  I  have  before 
remarked,  both  in  the  form  of  a  limpid  fluid,  and  also  as  a 
concrete  formation ;  that  is  to  say,  that  this  limpid  saccharioe 
crystallizable  fluid,  under  favourable  circumstances  (as  a  con- 
genial soil,  and  during  hot,  dry  weather),  becomes  so  rich, 
and  so  perfectly  elaborated,  that  it  deposits  minute  bat  dis- 
tinct crystals  around  the  cells  which  contain  it ;  and  these 
crystals  are  seen  adhering  to  the  whole  of  the  inner  mem- 
brane of  the  cells.  If  there  were  any  means  of  extracting 
this  matter  (both  fluid  and  crystalline),  without  causing  an 
admixture  with  the  other  substances  forming  the  sap  of  the 
cane,  no  doubt  but  we  should  be  able  to  obtain  a  perfectly 
pure  and  crystallized  sugar  by  means  of  simple  evaporation 
alone.  But  it  unfortunately  occurs,  that,  by  the  mode  of  ex- 
pression now  universally  adopted,  not  only  is  the  saccharine 
crystallizable  fluid  mixed  up  with  the  nitrogenized  and 
other  matters,  to  its  great  Injury,  but  the  crystals  of  sugar 
which  have  been  already  deposited  in  the  cells  are,  for  the 
most  part,  left  in  the  cane-trash,  adhering  to  the  cellular 
membranes. 

From  this  latter  cause  it  is,  that  a  saturation  of  the  cane- 
stalks  with  hot  water  is  advised,  previous  to  their  undergoing 
the  final  pressure  by  the  second  set  of  mill-rollers.  I 

*  At  a  temperature  of  60  degrees ;  but  at  a  temperature  of  S4  degrees,  as  » 
common  in  the  sugar  growing  colonies,  a  density  of  10  degrees  by  the  sscefaa- 
rometer,  denotes  fully  18  per  cent,  of  pure  sugar. 
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Woody  Jlbre^  or  Ugnin,  are  terms  used  to  designate  the  solid 
structure  of  the  cane-stalk,  particles  of  which  become  inter- 
mixed with  the  cane-juice,  from  the  breaking  down  and  crush- 
ing which  the  stalk  undergoes  whilst  passing  through  the  mill. 
Some  of  these  particles  are  so  large  and  coarse,  as  to  be 
easily  retained  by  the  wire-gauze  strainers,  through  which 
the  juice  runs  on  its  passage  from  the  mill  to  the  clarifiers ; 
whereas  others,  again,  are  so  finely  comminuted,  that  they 
pass  through  the  strainers  into  the  clarifier. 

Many  authors  draw  a  marked  distinction  between  woody 
fibre  and  the  cellular  tissue  of  plants:  which  latter  they 
name  cellulose ;  but  it  does  not  appear  that  there  are  any  just 
grounds  for  so  separating  them  ;  for  they  are  as  identical  in 
composition  with  one  another,  as  the  woody  fibre  or  cellular 
tissue  of  one  plant  is  identical  with  similar  substances  of  other 
plants.  There  is,  however,  a  decided  difference  between  the 
composition  of  wood,  and  that  of  woody  fibre  (properly  so 
called) ;  as  in  the  former  firom  three  to  five  per  cent,  of  foreign 
substances  are  comprised,  which  of  course  have  no  existence 
in  the  composition  of  the  latter.  Besides  which,  in  analyzing 
woody  fibre  and  cellular  tissue,  and  comparing  results,  the 
nature  and  properties  of  the  substances  which  had  been  con- 
tained in  the  cells  of  the  latter,  are  but  too  frequently  lost 
sight  of;  although,  on  reflection,  it  is  evident  that  the  results 
of  the  analysis  must  be  influenced  by  these  substances.  For 
instance,  in  the  cane-plant  there  are  cells  in  which  the  sac- 
charine fluid  is  elaborated,  and  even  sugar  deposited ;  ther^ 
are  also  various  other  cells,  in  which  various  other  organiza- 
tions are  carried  on  :  it  therefore  occurs,  that  according  to  the 
peculiar  nature  of  the  difierent  substances  organized  in  these 
cells,  so  is  this  cellular  tissue  more  or  less  encrusted,  and  im- 
pregnated by  them ;  consequently  affording  different  results 
under  analysis. 

Hence  the  relative  proportions  of  carbon,  oxygen,  and 
hydrogen,  are  found  to  differ ;  and  erroneous  deductions  are 
drawn  therefrom,  to  the  mystification  and  confusion  of  the 
general  reader. 
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The  very  minately-diyided  particleB  of  woody  fibre  that 
are  existent  in  the  cane-juice  which  enters  the  clarifier,  are 
more  or  less  enveloped  by  matter,  which  causes  them  readilj 
to  rise  to  the  surface  of  the  liquid  during  the  process  of  clari- 
fication :  I  have  even  seen  a  large  quantity  rise  to  the  surfii^ 
in  the  cold  receivers.  There  is,  then,  no  difficulty  in  getting 
rid  of  this  substance. 

Gltiten  is  a  substance  that  presents  itself  under  varied  forms, 
according  to  the  manner  in  which  it  is  acted  on  by  the  dif- 
ferent matters  with  which  it  comes  in  contact.  This  circum- 
stance has  furnished  a  befitting  opportunity  for  chemists  to 
enrich  their  nomenclature  with  many  singular  new  names : 
thus  we  have  gluten,  zimome,  gliadine,  legumine,  vegetable 
albumen,  fibrine,  caseine,  diastase,  cum  muUis  aliis! 

Now,  the  planter  will  not  be  displeased  to  learn,  that,  not- 
withstanding this  formidable  array  of  names,  they  all  resolve 
themselves  into  one  substance — gluten ;  but  as  the  term 
vegetable  albumen  is  very  commonly  used,  I  shall  employ 
that  designation,-as  well  as  gluten,  whenever  I  find  occasion  to 
do  so:  it  being  understood  that  they  are  one  and  the  same  sub- 
stance. In  cane-juice,  gluten  exists  in  solution,  until  the  acid 
which  holds  it  dissolved  is  evaporated  by  means  of  heat,  or  by 
saturating  it  with  an  alkaline  solution ;  which  causes  the  gluten 
to  become  insoluble  or  coagulated,  so  that  its  particles,  meet- 
ing together,  adhere  to  each  other,  and  rise  to  the  surface  in 
the  form  of  thick  scum,  which  is  often  called  vegetable  albu- 
men. All  cane-juice  contains  a  proportion  of  the  free  acids: 
at  times  so  great  that,  on  leaving  the  mill,  it  produces  a 
slightly  acid  reaction  on  litmus  paper ;  whereas,  generally, 
they  are  not  to  be  detected  by  that  test,  being  combined  with 
gluten,  &c.  so  as  to  present  no  symptoms  of  their  existence. 
But  on  the  application  of  an  alkali  (temper  lime),  a  onion 
immediately  takes  place  between  the  alkali  and  the  acid,  and 
the  gluten  forthwith  assumes  the  form  of  coagnia,  and 
becomes  insoluble  in  water.  A  further  application  of  alkali 
would  have  the  effect  of  re-dissolving  the  coagulated  ginten, 
and  holding  it  in  a  state  of  solution ;  until  an  add  re<4igent 
could  be  used  to  saturate  the  alkali,  which  would  cause  the 
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glaten  once  more  to  assnine  the  form  of  coagala.  Thns 
i^e  see  that  a  very  great  deal  of  nicety  is  required  in  what  is 
termed  tempering  cane-juice,  or  cane-liquor ;  and  we  perceire 
at  once  one  great  rea^n  why  it  is  that  an  alkaline  menstrnam 
(temper)  in  excess  is  so  injurious  :  viz.  as  being  not  only  suffi* 
dent  to  saturate  the  acid  which  holds  the  gluten  dissolved  ^ 
but  effecting  the  re-solution  of  the  coagula  about  to  form.* 

Again,  we  find  that  by  subjecting  fresh  cane-juice  to  a 
moderate  heat  (of  from  140  to  168  degrees  Fahr.))  the  volatile 
acids  holding  the  gluten  in  solution  are  disengaged  and 
evaporated,  leaving  the  gluten  in  the  form  of  flaky  coagula. 
There  has  been  a  very  great  deal  of  argument  amongst  the 
most  eminent  chemists,  as  to  the  fact  of  an  acid  being  pre* 
sent  in  cane^juice;  as  well  as  to  the  nature  of  that  acid. 
Bergman  appears  to  have  been  the  first  who  ascribed  the 
utility  of  lime  (temper)  in  sugar  manufacture,  to  its  action  on 
the  acids  contained  (in  combination)  in  the  juice  of  the  cane. 
Proust  declared  the  presence  of  large  quantities  of  malic 
acid  in  cane-juice,  analyzed  by  him  in  Spain.  Dr.  Higgins, 
following  the  same  idea  of  an  acid  being  present,  expressed 
it  as  his  opinion  that  the  fecula  (meaning  gluten)  in  cane- 
juice  was  held  in  solution  partly  by  water,  and  partly  by 
carbonic  acid ;  which  acid  was  expelled  when  the  juice  was 
subjected  to  a  heat  of  145  degrees  Fahr.,  and  the  fecula 
forthwith  rose  to  the  surface  as  a  coagulated  scum.  He  also 
held  that  the  application  of  lime  would  have  the  same  effect 
on  the  fecula;  only  that  it  would  enter  into  combination  with 
the  carbonic  acid>  forming  carbonate  of  lime.  Haspail  says, 
'*  The  saccharine  substance  does  not  exist  alone  in  solution 
in  the  sap  of  any  plant,  in  sufficient  abundance  to  afford  a 
lucrative  return  for  the  trouble  of  extraction.  It  is  accom- 
panied by  gum,  different  salts,  and  various  acids,  which  the 
current  of  the  vascular  circulation  carries  along.  Besides,  as 
in  most  cases  this  juice  is  obtained  by  expression,  it  necessarily 

*  It  has  been  shown  hy  Liebig,  Raspail,  and  other  oelebrated  chemists,  that 
gluten,  or  TfgetaMe  albamen,  oontains  nitrogen  in  the  form  of  an  ammooiacal 
salt,  which  is  deoomposed  by  the  action  of  heat,  or  of  an  alkali  (at  lime). 
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carries  with  it  the  green  fecula,  and  fragments  both  of  the 
ligneoas  and  glutinous  textures ;  and  these  last  (glatinous^ 
textures)  may  then  become  more  or  less  soluble,  and  assume 
more  or  less  the  character  of  mucilage,  by  combining  with 
the  free  acids  of  the  saccharine  solution.  I  am  persuaded 
that  the  lime  that  is  nsed  in  the  extraction  of  sugar  is  of  no 
other  use  than  to  saturate  these  acids,  and  thas  restore  to 
the  gluten  its  original  insolubility,  so  that  it  may  coagulate 
yBXkd  be  skimmed  off;  enveloping  in  its  substance  all  those 
textures  impregnated  with  green  or  gummy  matter;  and 
that  in  this  way  it  acts  as  the  first  means  of  clarification." 

I  consider  it  quite  useless  to  multiply  instances  of  opinions 
similar  to  these :  nor  do  I  deem  it  of  any  use  mentioning 
others  of  a  contrary  tendency  ;  for  it  may,  in  my  opinion,  he 
held  as  quite  clear,  that  although  cane-juice  may  present  no 
appearance  of  an  acid — ^not  even  to  affect  litmus  paper  in 
any  way — yet  that  the  action  of  an  alkaline  solution,  or  of 
heat,  will  at  once  make  manifest  its  actual  presence.  The 
reason  of  this,  as  I  before  said,  is  because  the  acid  is  in  com- 
bination with  the  glutinous  textures  (gluten),  which  it  keeps 
dissolved. 

The  action  of  heat  certainly  disengages  the  acid,  and  causes 
the  gluten  or  albumen  to  assume  the  form  and  character  of 
eoagula ;  but  it  is  by  no  means  certain  that  the  acid  in  all 
cases  is  evaporated :  this  appears  to  me  to  depend  on  the 
nature  of  the  particular  acid  in  combination  with  the  gluten; 
for  we  find,  in  very  good  cane-juice,  that  a  moderate  heat  is 
sufficient  to  expel  the  acid,  and  coagulate  the  gluten  (thus 
clarifying  the  j  nice) ;  and  that  a  further  heat  in  the  boilers  will 
bring  it  to  a  state  of  concentration,  and  excellent  sugar  will 
result,  without  a  particle  of  lime  being  used  from  first  to 
last  * 

How  does  this  happen,  unless  it  be  that  the  acid  is  of  a 

*  The  jaice  of  canes  grown  on  a  oaleareoos  soil,  or  on  a  soil  which  does  not 
famish  ammonia  in  excess  (nor  has  had  it  applied  In  mannres),  is  found  to  coo* 
tain  very  little  glaten,  and,  conseqaently,  will  yeiy  fireqnently  fhmish  good 
sugar,  without  any  lime  being  used. 
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TerjTolatile  Datnre;  so  that,  on  the  application  of  a  moderate 
heat,  A;  not  only  becomes  disengaged  from  the  glutinous 
textures,  but  is  entirely  expelled  (evaporated)  from  the  liquid, 
leaving  these  glutinotis  textures  to  subside  as  precipitates,  or 
rise  to  the  surface  as  scum. 

In  this  case,  the  use  of  lime  would  do  a  positive  harm,  as 
the  acid  has  evaporated ;  and  the  feculencies  being  entirely 
separated,  nothing  is  left  for  it  to  act  on  but  the  sugar,  which 
it  wonld  therefore  decompose. 

The  case  is  clear,  that,  as  the  acid  has  been  expelled,  and 
the  feculencies  entirely  removed,  nothing  remains  to  be  done, 
but  to  evaporate  the  water  which  holds  the  sugar  in  solu- 
tion. 

On  the  other  hand,  cane-juice  at  times  contains  an  acid 
which  is  not  of  the  volatile  character  above  denoted ;  for 
instance,  fresh  cane-juice  has  been  known  to  shew  no  symp- 
toms of  acidity  when  tested  with  litmus  paper,  but  after 
being  (carefully)  clarified  by  heat  alone,  the  liquor  was  found 
to  be  decidedly  acid,  palpably  affecting  litmus  paper :  and 
on  a  further  clarification  (in  another  darifier)  by  heat,  id 
est,  the  heat  being  carried  to  the  boiling  point,  a  thick 
scorn  was  thrown  up ;  which  being  skimmed  off,  the  liquor 
was  found  to  be  very  perceptibly  increased  in  acidity. 
A  solution  of  lime  being  added,  until  the  liquor  assumed 
a  neutral  character,  a  very  slight  scum  arose;  but  on 
making  the  liquor  rather  more  alkaline,  a  further  quantity 
of  scum  rose  to  the  surface:  but  not  any  great  portion. 
This  liquor,  concentrated,  ftirnished  ordinary  sugar,  but  a 
large  proportion  of  molasses ;  which  arose  from  the  defeca- 
tion being  incomplete,  and  from  the  disengaged  acids  having 
decomposed  a  portion  of  the  sugar,  and  changed  it  into 
glucose. 

Some  of  the  same  kind  of  juice  clarified  (at  the  same  time) 
by  means  of  lime  and  heat,  and  in  the  boilers  treated  with  a 
further  supply  of  lime,  boiled  well,  and  gave  good  sugar ; 
much  better  than  the  former,  and  with  far  less  molasses. 

These  facts  proved  to  me,  that  in  certain  cases  the  acid  is 
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bj  no  means  Tolatile ;  and  I  am  sure  that  the  experienee  of 
nnmeroas  planters  can  attest  the  formation  (if  I  may  be 
allowed  the  term)  of  an  acid  subsequent  to  darifieaticm, 
which  induces  the  boilermen  to  put  lime  in  the  seeond  tache 
even.  The  error  committed  in  the  first  of  the  two  experi- 
ments just  recited  was,  that  on  the  appearance  of  aji  acid 
reaction  on  litmus  paper,  the  second  clarification  should  have 
been  efiected  by  means  of  lime  water,  whilst  the  heat  was 
kept  as  before;  but  by  applying  no  lime,  and  increaang 
the  heat  until  the  liquor  boiled,  of  course  the  separation 
of  the  flocculent  coagula  was  rendered  impracticable,  ex- 
cept by  subsidence  or  filtration;  which  eyen  would  haye 
been  but  partially  successful,  seeing  that  the  liquor  was  so 
acid. 

These  facts  lead  us  to  judge,  that  in  the  eoagulatioiis  of 
the  glutinous  textures  contained  in  cane-juice,  certain  adds 
are  set  free,  the  character  of  which  is  at  times  extremely 
volatile;  whilst  at  others  they  are  not  so.  The  saecharometer 
and  thermometer  are  instruments  of  great  utility  and  yalne 
to  the  sugar  manufacturer ;  and  I  think  the  possession  of 
other  two  instruments  would  greatly  fitcilitate  the  operations 
in  the  boiling-house,  and  render  them  much  more  certain 
and  secure  from  loss.  The  instruments  I  allude  to  are  an 
alkalimeter  and  an  acidimeter;  the  one  to  denote  an  excess 
of  alkali,  and  the  other  an  excess  of  acid.  In  the  transfor- 
mations which  are  effected  in  cane-liquor  during  clarification 
and  subsequent  evaporation,  we  have  not  only  those  pro- 
duced by  lime-water,  but  also  those  produced  by  the  action 
of  heat. 

By  the  present  modes  of  manufacture  pursued  in  Colonial 
boiling -houses,  no  certainty  attends  the  operation;  even  the 
many  years  of  experience  and  constant  practice  do  not  suffice 
to  assure  the 'oldest  boilermen,  in  cases  where  the  liquor  is 
bad  and  intractable.  But  were  instruments  of  the  kind 
named,  placed  in  the  hands  of  an  ordinarily  intelligent  boiler- 
man,  no  hesitation  or  difficulty  would  be  felt.  I  much  fear 
that  such  a  result  could  not  be  hoped  for  from  the  use  of 
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litmus  paper,  as  its  employment  could  scarcely  be  entrusted 
to  n^ro  or  native  boilermen. 

The  acids  which  discover  themselves  during  the  process 
of  evaporation,  appear  to  be  altogether  ascribable  to  the 
presence  of  gluten  or  other  azotized  compounds  still  re- 
maining in  the  cane-liquor ;  for  if  a  solution  of  pure  sugar 
be  evaporated  at  ordinary  temperatures,  no  acidity  results. 

Gluten  contains  nitrogen  in  the  form  of  ammonia ;  and 
it  is  asserted  that  during  the  evaporation  of  cane-juice  at 
a  liigb  temperature,  a  portion  of  this  ammonia  is  evaporated 
and  a  portion  is  decomposed,  hydrogen  gas  being  evolved, 
and  the  liberated  nitrogen  immediately  combining  with  the 
oxygen  of  the  liquid,   forming  nitric  acid.     It  is  likewise 
believed,  that  cane-liquor  containing  gluten  evolves  carbonic 
acid  gas  during  evaporation  at  a  high  temperature,  by  the 
carbon  of  the  gluten  absorbing  the  oxygen  of  the  water, 
which  it  immediately  gives  off  as  carbonic  acid  gas;  and 
that,  as  the  process  of  evaporation  proceeds  towards  concen- 
tration (that  is  to  say,  when  the  cane-liquor  has  become 
syrup),  the  carbon  of  the  glnten  continues  its  absorption  of 
oxygen ;  which,  however,  is  no  longer  derived  from  the  water, 
but  from  the  sugar,  which,  by  the  extraction  of  its  oxygen, 
it  decomposes :  hence   sugar   containing  gluten  is  always 
undergoing  decomposition.     Indeed  the  nature  of  gluten,* 
its  numerous  transformations   and   its   peculiar  properties, 
have  furnished  matter  for  unlimited  arguments,  which  cer- 
tainly fill  many  volumes;  it  is  not  therefore  desirable  to 
enter  more  at  length  than  I  have  done,  into  such  an  inter- 
minable subject,  but  I  hope  what  I  have  stated  will  suffice 
to  convey  to  the  planter  all  the  information  he  requires  on 
this  point 

A  menstruum  composed  of  creosote  very  much  diluted 
with  water,  has  the  effect  of  coagulating  gluten  (in  its 
various  forms)  to  a  remarkable  degree ;  the  knowledge  of 
which  fact  leads  me  to  imagine  that  it  may  possibly  be 

*  Gluten  is  coagnlated  by  alcohol ;  sulphuric^  and  other  acid ;  lime,  and 
other  alkali?. 
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useful  in  defecating  cane-juice.  But  the  most  delicate  test 
that  ^e  have  of  the  presence  of  albumen  (erffo  gluten)  in 
any  liquid,  is  corrosive-sublimate  (bi-chloride  of  mercury), 
which  is  so  extremely  efifectual,  that  if  a  single  drop  of  the 
saturated  solution  of  corrosive-sublimate  be  let  fall  into  a 
liquid  containing  only  the  two-thousandth  part  of  albumen, 
it  will  immediately  occasion  a  milkiness,  and  produce  a 
white,  curdy  precipitate.  Corrosive-sublimate  is,  however, 
one  of  the  most  virulent  poisons  that  we  know  of,  and  the 
bare  mention  of  its  use  in  clarification  may  occasion  great 
dread ;  but  I  am  by  no  means  certain  that  it  may  not  be 
used  by  a  careful  operator  with  success. 

Speaking  of  its  employment  for  the  removal  of  whatever 
vegetable  albumen  (gluten)  remains  in  cane-liquor  after 
clarification  in  the  first  clarifier,  I  will  suppose  that  a  very 
dilute  solution  of  corrosive-sublimate  be  (gradually)  added 
to  such  liquor,  until  the  curdy  coagula  present  themselves; 
and  then  an  alkaline  solution  (lime  water),  to  saturate  the 
acid  set  free. 

In  this  case,  the  vegetable  albumen  instantly  combines 
with  the  calomel  in  the  corrosive-sublimate,  forming  a  white 
flocculent  precipitate ;  whilst  a  portion  of  hydrochloric  acid, 
is  set  free,  which  is  immediately  rendered  neutral  by  the 
lime,  with  which  it  combines.  Orfila  has  proved  by  experi- 
ment, that  the  precipitate  in  cases  of  this  kind,  is  a  com- 
pound of  calomel  and  albumen,  which  is  entirely  inert*  I 
do  not,  of  course,  imagine  that  such  an  agent  as  this  can  be 
employed  in  boiling-houses :  but  the  facts  stated  are  very 
interesting  to  the  inquiring  and  intelligent  planter. 

Green  fecula^  so  called,  in  cane-juice,  consists  of  oval 
vesicles  of  very  variable  form  and  size,  full  of  green  globules, 
whose  office  appears  to  be,  to  aflPord  nourishment  to  the 
buds  or  "  eyes"  of  the  plant  during  the  progress  of  germi- 
nation. In  certain  stages  of  the  canes'  growth,  and  under 
peculiar  circumstances,  this  green  fecula  abounds ;  imparting 

*  Tozicologie,  toI.  i. 
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to  the  cane-juice  a  very  green  tint.  Mere  boiling  does  not 
appear  to  deprive  these  vesicles  of  their  green  matter ;  but 
the  application  of  various  substances  has  that  effect. 

Heat  produces  an  expansion  of  the  vesicle,  which  causes 
it  readily  to  rise  to  the  surface,  together  with  the  ligneous 
and  glutinous  textures  contained  in  the  juice,  in  the  form  of 
scum. 

lime  combines  with  green  fecula  and  causes  a  subsidence, 
which  usually  takes  place  simultaneous  with  the  gummy 
and  glutinous  coagula.  All  fleshy  plants  furnish  a  large 
quantity  of  green  fecula,  by  mechanically  breaking  down 
their  cellular  tissue,  as  is  done  in  crushing  canes.. 

Chreen  colouring  matter^  (chlorophyle)  green  wax,  some- 
times termed  extractive  matter,  is  but  a  variety  of  the  same 
genus  as  the  above  (green  fecula).  It  has  been  classed  by 
some  among  the  resins,  and  by  others  with  the  fatty  matters ; 
but  established  facts  prove  it  to  be,  in  reality,  a  variety  of 
wax.  The  colouring  matter  appears  to  be  distinct  from  the 
waxy  matter  with  which  it  is  associated,  as  the  greater 
number  of  re-agents  act  on  the  one,  without  in  any  way 
affecting  the  other. 

This  substance  varies  in  colour  according  to  the  degree  of 
maturity  and  perfection  to  which  the  plant,  whence  it  is 
derived,  has  arrived ;  thus  we  see  it  varying  from  a  tleep 
green,  through  the  several  shades,  until  it  terminates  in  a 
yellow  colour.  The  colouring  principle  would  seem  to  be 
due  to  the  presence  and  action  of  ammonia  in  combination 
with  manganese  or  iron.  # 

Those  colouring  matters  commonly  called  extractive 
matters,  are  generally  nothing  else  than  more  or  less  com- 
plicated mixtures  of  various  modifications  of  the  green 
colouring  matter,  with  some  substance,  either  fatty  or 
albuminous.* 

Heat  has  the  effect  of  keeping  these  matters  dispersed 
through  the  liquor ;  but  lime-water  tends  to  unite  and  harden 

*  Raspafl. 
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them,  so  that  a  large  portion  of  them  is  taken  off  with,  the 
soum. 

Alamina  combines  with  colouring  matter,  and  fonoas  a 
precipitate. 

Oum^  as  existing  in  expressed  cane-jaice,  is  in  the  torm 
of  mucilage,  and  results  from  the  presence  of  the  glotinoos 
and  woody  textures  with  which  it  is  intermixed ;  thus,  in 
consequence  of  the  crushing  and  complete  breakings  down 
which  the  canes  undergo  in  passing  through  the  mill,  a 
portion  of  the  gluten  and  of  the  debris  of  the  woody  tex- 
tures, are  mechanically  incorporated  with  the  gunuxij 
matter,  altogether  forming  a  mucilaginous  mixture.  Alco- 
hol, acids,  and  alkalies  coagulate  gummy  matter;  and  sul- 
phuric acid  has  the  property  of  converting  it  into  sugar. 

Saline  mattersy  present  in  cane-juice,  depend  yery  much 
on  the  soil  on  which  the  canes  are  grown ;  as,  for  instance, 
in  the  low  alluvial  soils  of  Demerara,  Louisiana,  the  Sonder* 
bunds  (Ijelow  Calcutta),  and  Province  Wellesley,  cane& 
often  imbibe  so  much  saline  matter  from  the  soil,  that  the 
sugar  made  from  them  may  be  said  to  be  in  a  eonstant  state 
of  deliquescence. 

The  analysis  of  the  juice  of  canes  grown  in  Louinana, 
which  is  given  at  page  44,  shews  the  quantities  in  which 
they  may  be  contained ;  but  in  the  Sonderbunds  near  Cal- 
cutta, and  the  Province  of  Wellesley,  the  juice  is  often  even 
much  more  affected. 

The  cultivation  of  the  cane  had  to  be  entirely  relinquished 
in  the  former  of  the  two  places  on  this  account;  and  the 
sugar  sent  home  from  the  latter  has  in  many  instances  been 
so  extremely  deliquescent  as  to  occasion  very  extensive  loss. 

Soils  manured  with  wood -ashes  in  excess  produce  the 
same  pernicious  results,  from  the  saline  matters  they  furnish 
to  the  cane  plants.  The  chlorides  of  sodium  and  potassium, 
sulphates  of  potash,  &c.  &c.  &c.  are  amongst  the  chief  which 
exercise  so  pernicious  an  influence  on  canensugar. 

Peligot  says  that  one  part  of  the  chloride  of  sodium  will 
combine  with  nearly  six  times  its  bulk  of  sugar,  forming  a 
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deliqoescent  compoand,    which   is    capable  of   liquefying 
another  portion  of  sagar,  eqaal  to  itself  in  bulk ;  and  from 
my  own   observation,  I  believe  this  deliquescence  to  con- 
tinue, until  the  whole  mass  of  sugar  is  decomposed.     It  is 
stated  on  authority,  that  such  saline  matters  once  present 
in  cane-juice  cannot  be  got  rid  of  by  any  means;  and  I 
believe  that  this  is  so  far  correct  in  regard  to  actual  prao 
tice  on  a  large  scale :  but  in  the  laboratory  of  the  chemist, 
I  do  not  see  that  so  great  a  difficulty  exists ;  for  we  know 
that    hydrochloric   and    muriatic    acids,    and    chloride    of 
sodium,  are  powerfully   acted  on  even  by  a  very   small 
quantity  of  nitrate  of  silver.     In  the  case  of  chloride  of 
sodium  being  present  in  any  liquid,  on  nitrate  of  silver  being 
.  added,  inert  chloride  of  silver  is  immediately  precipitated.* 

Dr.  Ure  says,  **  nitrate  of  silver  is  such  a  delicate  re- 
agent of  hydrochloric  or  muriatic  acid,  as  to  shew  by  a 
sensible  cloud  the  presence  of  one  113-millionth  part  of  it, 
or  one  7 -millionth  part  of  sea -salt  in  distilled  water." 
This  wonld  lead  to  the  supposition  that  (at  least  in  the 
laboratory  of  the  chemist)  the  more  particularly  pernicious 
(sea-salt)  of  the  saline  matters  can  be  separated  from  cane- 
juice  by  the  aid  of  nitrate  of  silver. 

We  can  readily  perceive,  from  the  brief  glance  we  have 
taken  of  the  constituents  of  cane-juice,  that  the  object  of  the 
planter  should  be,  to  separate  as  early,  and  in  as  effectual  a 
manner  as  possible,  the  undesirable  matters  comprised  under 
the  head  of  woody  fibre,  gluten,  green  fccula,  green  wax 
(chlorophyle),  gum,-  and  saline  substances ;  leaving  the 
remaining  sugar  and  water  in  as  pure  and  simple  a  state  as 
maybe. 

Comprised  of  such  substances  as  these  just  enumerated,  it 
may  readily  be  supposed  that  cane-juice  is  one  of  the  most 
fermentable  compounds  possible ;  and  experience  shows  that 
lA  half  an  hour  after  expression  an  incipient  vinous  fermen- 
tation commences.  This  is  often  apparent  in  the  vessels  used 
in  the  West  Indiea,  and  called  cold  receivers ;  wherein  the 

«  IU»|nb1. 
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fresh  juice  is  receiyed  as  it  runs  from  the  mill,  and  retained, 
until  there  is  room  in  the  clariiiers  to  allow  of  its  being  drawn 
down.  It  often  occurs  that  juice  is  so  kept  for  a  long  time ; 
but  if  the  period  extends  beyond  twenty  or  thirty  nuniites» 
the  pan-man  (attendant  on  the  defecators),  always  uses  a  little 
lime  to  prevent  fermentation,  until  it  can  be  received  in  the 
clarifiers. 

There  are  some  planters  who  argue  that  a  slight  fermeiita- 
tion  of  the  juice  previous  to  clarification,  tends  to  promote 
that  important  operation,  and  that  the  liquor  clarified  nnder 
such  circumstances  ''  boils  well,"  and  produces  good  sugar. 
Others  insist  that  the  fermentation  should  be,  after  the  joice 
has  been  clarified,  but  previous  to  its  being  boiled.  This 
latter  opinion,  at  least,  seems  to  have  arisen  out  of  a  statement 
made  by  Dutrone,  who  writes,  "  I  have  twice  obtained  very 
fine  sugar  from  juice  partially  clarified,  which  had  undei^ne 
a  vinous  fermentation  during  eighteen  or  twenty  hours.'*  On 
this  Porter  has  a  paragraph  (page  56),  which  appears  to 
carry  with  it  a  recommendation  of  such  a  system.  Du- 
trone simply  stated  a  fact,  which  admits  of  ready  explana- 
tion ;  but  it  is  one  that  certainly  is  far  from  being  advanta- 
geous to  the  planter. 

If  raw  cane-juice  be  allowed  to  remain  exposed  to  the  air, 
in  a  short  time  a  fermentation  commences,  which  is  of  the 
vinous  order ;  but  in  another  very  short  time,  the  acetous  fer- 
mentation likewise  begins,  and  continues  in  conjunction  with 
the  vinous :  that  is  to  say,  that  the  glutinous  fecnla  or  fer- 
ment contained  in  the  juice,  decomposes  the  sugar,  convert- 
ing it  into  alcohol,  which  immediately  attacks  the  glutinous 
ferment,  and  precipitates  a  large  portion  of  it ;  the  alcohol 
being  itself  converted,  by  the  action  of  so  large  a  body  of  fer- 
ment, into  vinegar  and  water.  Thus  the  alcohol  formed  by 
the  vinous  fermentation,  is,  in  the  case  of  raw  cane-jnice, 
decomposed  and  changed  into  vinegar  almost  as  soon  as  it 
is  formed ! 

In  the  case  of  partially  clarified  cane-liquor,  that  is^  eane- 
juice  which  has  been  clarified  to  tlie  extent  it  usually  is  in 
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West  India  boiling- houses,  a  longer  time  is  requisite  to  bring 
on  fermentation  than  in  the  raw  juice,  although  it  is  still 
very  quick.    Now,  in  this  partially  clarified  liquor,  there  is 
still  a  quantity  of  glutinous  ferment  that  has  not  been  sepa- 
rated, and  this,  acting  on  the  sugar,  causes  a  yinous  fermenta- 
tion, with  the  consequent  formation  of  alcohol ;  but  in  this 
case,  the  alcohol  formed  being  in  excess  and  the  ferment  in 
comparatively  small  proportion,  the  latter  is  thrown  dpwn  as 
a  precipitate,  and  a  very  much  longer  time  is  necessary  to 
bring  on  the  acetous  fermentation  than  in  the  former  instance: 
indeed,   we  may  almost  say  that  this  latter   fermentation 
does  not  commence  until  th§  vinous  fermentation  has  ceased. 
Partially  clarified  cane-liquor,  then,  being  permitted  to 
undergo   the  vinous  fermentation  during  some  time,  has  a 
large  portion  of  its  glutinous  fecula  precipitated  by  the  action 
of  the  alcohol  on  it ;  and  thus,  if  carefully  drawn  off  (leaving 
the  precipitate  behind),  and  immediately  boiled  down  to  con- 
centration, no  doubt  the  result  wilfbe  "  fine  sugar."     But  it 
must  be  borne  in  mind,  that  the  alcohol  which  here  acts  as  a 
precipitant  is  formed  altogether  at  the  expense  of  the  sugar 
contained  in  the  cane-liquor,  and,  consequently,  it  is  a  course 
that  no  one  should  do  otherwise  than  condemn.    In  regard  to 
the  fermentation  of  the  raw  juice,  as  noticed,  no  good  can  by 
any  possibility  result. 

If  it  be  considered  desirable  to  keep  raw  cane-juice  for  any 
length  of  time,  fermentation  may  be  prevented  by  the  use  of 
sulphurous  acid.  On  this  subject.  Dr.  TJre  says,  ''  It  is 
known  that  grape-must,  feebly  impregnated  with  sulphurous 
acid,  by  running  it  slowly  into  a  cask  in  which  a  few  sulphur 
matches  have  been  burned,  will  keep  without  alteration  for  a 
year ;  and  if  '  musf  so  muted  be  boiled  into  a  syrup  within 
a  week  or  ten  days,  it  retains  no  sulphurous  odour.  A  very 
slight  muting  would  suffice  for  the  most  fermentable  cane- 
juice,'*  and  it  could  be  easily  given  by  burning  a  sulphur 
match  within  the  cistern  immediately  before  charging  it  from 
the  mill.  The  cane-juice  should,  in  this  case,  be  heated  in 
*  Af  eane-Jnice  k  not  nearly  fo  fennentaUe  u  gnpe-miut— uiti^Aor. 
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the  clarifier,  so  as  to  expel  the  sulpharousacid,  before  adding 
the  temper-lime;  for  otherwise  a  little  caleareom  Btdplute 
might  be  introdaeed  into  the  sagar.  Thus  the  arescencfe  so 
prejndicial  to  the  saccharine  granulation  wonld  be  certainlj 
prevented."  The  snlphnrous  acid  (not  sulphuric  aeid)  acts 
directly  on  the  glutinous  ferment,  and  renders  it  inoperaiiTe : 
a  fact  the  planter  may  find  it  to  his  benefit  to  ayail  himself 
of,  in  certain  situations  which  uncontrollable  circumstances 
may  place  him  in. 

Many  persons  imagine  that  a  great  good  would  result  from 
being  able  to  filter  cane-juice  previous  to  the  application  of 
heat,  without  incurring  the  risk  of  fermentation  supenrening: 
others  (even  scientific  men)  ai^ue  that  such  a  system  cannot 
be  carried  out  practically  on  a  large  scale ;  whilst,  for  nay  own 
part,  I  cannot  discover  why  cane-juice  (being  muted  with  sul- 
phurous acid)  should  not  be  able  to  undergo  filtration  without 
being  liable  to  fermentat^n.    I  have  never  tried  this,  but  it 
appears  to  me,  that  if  a  slight  muting  with  sulphurous  acid 
will  prevent  fermentation  in  cold  cane-juice  for  a  long  period, 
then  that  a  portion  of  that  period  might  be  availed  of  toper- 
form  the  filtration  through  bag-filters ;  keeping  the  liquor 
cold  (as  it  comes  from  the  mill)  during  the  process.    But  it 
is  well  known  that  cane-juice  so  treated  will  very  rarely 
crystallize  as  it  should  do  when  concentrated,  unless  some 
substance  has  been  used  to  assist  granulation ;    id  est^  that 
filtration  and  ordinary  boiling  in  the  evaporators  are  not  suffi- 
cient (in  one  case  out  of  ten)  to  produce  a  syrup  that  will 
crystallize  as  it  should. 

Filtration  of  cold  cane-juice,  therefore,  only  places  it  in  a 
more  favourable  position  for  clarification ;  for  although  it 
may  remove  firom  the  juice  any  substances  that  are  suspended 
in  it,  yet  it  by  no  means  frees  it  of  those  that  are  dis$oh<d 
in  it. 

My  belief,  then,  is,  that  the  filtration  of  cold  juice  is  not 
such  a  highly  important  desideratum ;  as  the  principle  of 
non-employment  of  heat  cannot  be  carried  out  entirely  in  the 
process  of  clarification.    For  instance,  we  will  take  caae-juice 
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that  has  been  carefolly  filtered,  and  endearonr  to  render  it 
into  a  solation  of  sugar  and  water  alone,  by  depriving  it  of  the 
gummy  and  glutinous  matters  dissolved  in  it.  Proceeding, 
then,  on  the  belief  that  these  matters  are  held  dissolved  by 
some  disguised  acid,  we  treat  the  filtered  juice  with  lime,  in 
order  to  saturate  the  acid  and  restore  to  the  gummy  and  albu- 
minous matters  their  insolubility ;  which  thereon  will  present 
themselves  in  the  form  of  a  flaky  eoagula,  showjng  a  dispo- 
sition to  precipitate.  But  is  the  action  of  lime  so  applied 
confined  merely  to  the  saturation  of  this  free  acid  ?  No !  far 
from  it :  its  beneficial  action  extends  to  the  expulsion  of  the 
nitrogen  contained  in  the  glutinous  matter,  and  its  own  com- 
bination with  the  acid  which  formed  the  base  of  the  ammo* 
niacal  salt. 

It  has  been  proved,  by  Liebig,  that  the  juice  of  maple 
and  birch  trees,  and  beet-root,  contains  an  ammoniacal 
salt,  which,  on  evaporation,  or  saturation  by  lime,  gives  off 
ammonia  in  considerable  quantities ;  whilst  the  neutral  salt 
is  converted,  by  the  loss  of  ammonia,  into  an  acid  salt,  which, 
nnder  the  former  circumstances,  combines  with  the  sugar, 
converting  it  into  glucose  or  uncrystallizable  syrup;  and, 
under  the  latter,  combines  with  the  lime. 

It  has  also  been  abundantly  shown  by  Raspail,  Liebig, 
and  others,  that  gluten,  or  vegetable  albumen,  contains 
nitrogen  in  the  form  of  an  ammoniacal  salt,  which  is  decom- 
posedy  and  its  ammonia  expelled,  either  by  evaporation  (by 
heat)  or  saturating  the  acid  base  with  an  alkali  (lime). 

The  action  of  lime,  then,  on  the  filtered  cane-juice  is  two- 
fold, viz.,  to  saturate  the  acid  base  of  the  ammoniacal  salt 
contained  in  the  gluten  expelling  the  ammonia ;  and  to  satu- 
rate the  free  aeid  which  holds  the  gluten,  or  albumen  dis- 
solved, thereby  causing  the  coagulation  and  precipitation  of 
that  substance.  The  quantity  necessary  for  this  object  might 
be  readily  determined  by  any  careful  person,  as  the  clear 
filtered  juice  will,  on  the  gradual  addition  of  lime,  present 
marked  signs  of  a  coagulation  of  its  gluten  taking  place : 
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which  may  the  more  readily  be  discovered  by  viewing  a  Utile 
of  the  juice  in  a  wine-glass,  tumbler,  or  decanter. 

But,  that  the  process  of  filtration  may  proceed*  without 
subjecting  the  cane-juice  to  the  liability  of  fermentation,  it 
is  necessary  that  the  juice  be  united  with  sulphurous  acid  ; 
which  would  be  one  more  acid  that  the  lime  would  have  to 
combine  with  and  precipitate.  On  the  whole,  therefore, 
there  does  not  appear  to  be  any  extraordinary  advantages 
attending  this  process ;  whilst  the  trouble  attendant  on  it, 
and  the  risks  incurred,  are  sufficient  to  warrant  its  rejec- 
tion. 

I  have  merely  bestowed  a  passing  notice  on  the  filtration 
of  cold  raw  juice  through  bag  filters,  as  it  has  been  so  much 
dwelt  upon  by  many  writers  of  essays ;  but  the  observations 
I  have  been  led  to  make  relative  to  the  ammoniacal  salt 
contained  in  gluten,  and  the  free  acid  which  holds  the  gluten 
dissolved,  as  well  as  the  action  of  lime  in  both  instances, 
strictly  apply  throughout  to  the  subject  of  defecation. 

I  will  now  proceed  to  consider  the  better  modes  of  defe- 
cating cane-juice,  as  deduced  from  practical  experience  and 
chemical  experiment;  and  shall  endeavour  to  treat  the  sub- 
ject as  concisely  as  possible. 

1.  Defecation^  as  now  practised  on  several  estates. — Two 
filtering  boxes,  each  of  about  three  feet  square  and  four  feet 
deep,  with  a  division  in  the  centre  running  from  the  top  of 
the  box  to  within  an  inch  or  an  inch  and  half  of  the  bottom, 
are  filled  by  layers  of  pebbles,  coarse  gravel,  coarse  sand, 
and  very  fine  sand;  then  coarse  sand,  coarse  gravel,  and 
pebbles;  that  is,  four  layers  in  rotation  in  each  division, 
commencing  with  pebbles,  and  finishing  with  them ;  so  that 
in  both  divisions  the  pebbles  are  uppermost,  and  the  fine 
sand  is  at  the  bottom,  one  foot  deep  in  each  division. 

A  piece  of  basket-work  lies  on  the  top  of  the  pebbles  of 
the  receiving  division,  whilst  the  discharging  division  has 
none. 

*  It  is  tolerably  certain  that  raw  cane-julce  will  take  twice  or  thrice  tiie  tlxue 
to  illter,  thoroughly,  tliat  partiaUy  clarified  cane-Iiqiior  will. 
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The  cane-juice,  in  coining  from  the  mill,  passes  through 
two  or  three  wire-gauze  strainers  (as  is  usual),  then  flows 
into  the  basket-work,  descends  through  the  four  strata  in 
the  one  division  of  the  filter,  and  rises  up  through  the  other 
in  like  manner;  being  discharged,  by  means  of  a  lip,  into 
the  clari6er.  When  one  clarifier  is  filled,  the  juice  gutter  is 
moved  on  to  the  second  filter,  which  is  already  prepared  and 
fixed  over  the  empty  clarifier.  The  first  filter  is  then  pushed 
along  a  slide  to  the  cleansing  tub,  when  the  whole  of  the 
contents  are  taken  out — each  strata  separately — and  washed. 
To  facilitate  this,  a  piece  of  fine  matting  or  coarse  cloth  is 
laid  over  each  strata,  as  it  is  placed  in  the  filter,  so  that  in 
emptying  it,  no  difficulty  occurs  in  separating  the  several 
layers ;  which  are  accordingly  well  washed  and  immediately 
returned  to  the  filter ;  the  water  wherein  they  are  washed 
being  upset  in  the  skimmings-gutter,  passes  into  the  distil- 
house.  Whilst  the  gravel,  sand,  &c.  are  being  washed,  the 
filter  is  also  washed  down  quite  clean,  and  then  washed  with 
lime-water,  to  prevent  anything  like  acidity. 

One  man  will  empty  the  filter,  cleanse  the  whole  afiair 
thoroughly,  and  return  it  to  its  place,  all  nicely  packed  again, 
in  a  quarter  of  an  hour ;  so  that  it  is  ready  for  use  long  be- 
fore it  is  required. 

When  in  the  clarifier,  heat  is  applied,  until  the  liquor  has 
attained  a  temperature  of  about  160°  Fahrenheit,  then  about 
I  lb.  of  temper  lime  is  added  to  a  460-gallon  vessel  in  the 
form  of  cream  of  lime  (by  the  addition  of  water),  and  the 
whole  is  well  stirred  up  until  the  lime  is  supposed  to  be 
well  blended  with  the  liquor.  The  heat  is  then  allowed  to 
go  up  to  about  180°  to  200°,  which  raises  a  thick  scum, 
that  after  a  while  hardens  at  the  top  and  cracks ;  whereon 
the  fire  is  withdrawn,  and  the  liquor  allowed  time  to  preci- 
pitate :  say  firom  16  to  30  minutes. 

The  cock  is  then  turned,  and  (the  first  quart  or  two  being 
caught  in  a  pail  and  thrown  back  into  one  of  the  other 
clarifiers)  the  clarified  liquor  runs  into  a  filter,  made  on  the 
same  principle  as  the  former  ones^  but  filled  with  fine- 
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grained  (eoaraely-powdered)  v^etable  chareoaL  la  tlii« 
caae^  the  filter  is  provided  with  very  fine  wire-^uze  on 
the  top  of  both  ha  diTisioDs,  so  that  the*pieees  of  dmreod 
cannot  rise;  but  the  liquor  passes  down  one  diTiaioft  and 
rises  up  the  other  freelj,  running  dbreet  into  the  grmnd 
copper  (first  evaporator).  This  filtration  occupies  but  a 
very  short  space  of  time,  and  from  the  matter  retained  by 
the  charcoal,  shews  how  beneficial  it  must  be.  One  fih» 
is  used  to  run  off  about  1000  gallons  of  liquor ;  it  is  then  re- 
moved to  be  cleansed,  and  the  second  filter  takes  its  place : 
thus  there  are  four  filters  in  this  system,  or  rather  two  pair  ; 
one  for  the  cold,  raw  juice,  and  the  other  for  the  elarified 
liquor. 

The  defecation^  properly  so  called,  ends  here :  but  in  the 
first  evaporator  more  alkali  (lime-water)  is  added,  some- 
times a  considerable  quantity,  not  all  at  once,  but  at  inter- 
vals ;  and  again  in  the  second  and  third  evaporators,  and 
the  second  tache,  lime-water  is  added,  from  a  watering  pot ; 
which  in  the  case  of  the  second  tache  is  scmietimea  varied, 
by  giving  a  saccharate  of  lime  (lime  mixed  with  thin  syrap, 
and  allowed  to  precipitate,  the  liquor  forming  the  saccharate). 

The  usual  skimming,  of  course,  takes  place  during  eva- 
poration ;  and  when  concentrated,  the  syrup  is  run  off,  by 
means  of  a  large  discharge  yalve,  into  coolers  or  (unhealed) 
graQnIators;  every  second  skip  b^g  mixed  together  to 
induce  the  formation  of  a  large  grain. 

Remarks. — In  this  system,  the  filtration  of  the  raw  juice 
and  that  of  the  partially  clarified  liquor  is  attended  with 
Tery  decided  results :  I  have  seen  the  liquor  passing  from 
the  charcoal  filter  into  the  first  evaporator  in  a  highly 
clarified  state;  which  could  not  be  the  case  were  temper 
lime  not  used  in  the  clarifier.  The  small  quantity  of  lime 
used  in  the  clarifier  is  added  when  the  temperature  of  the 
liquid  reaches  160"^ ;  because  at  about  140''  to  160^  the 
coagulation  of  the  gummy  and  albuminous  matters  com- 
mences, and  the  acid  which  held  them  in  solution  is  set  free : 
also  because  the  acid  forming  the  base  of  the  ammoniacal 


DEFECATION   IN   CLAJtIVIBBS  AND    PRECIPITATORS.      351 

s&lt  contained  in  the  glutinous  matters  is  disengaged  by  the 
loss  of  ammonia;  both  which  acids  would  immediately 
Skttack  the  sugar,  and  render  a  portion  of  it  uncrystallizable. 
^t  this  juncture  the  lime  comes  into  play ;  one  portion  of  it 
Immediately  saturating  these  disengaged  acids,  and  the 
other,  those  not  disengaged  :  that  is,  those  still  in  combina- 
tion with  the  dissolved  gluten  and  the  ammonia. 

In  thi^.  manner,  the  clarification  can  be  conducted  at  a 
temperature  of  not  higher  than  180^  Fahrenheit,  which  is 
seldom  exceeded ;  this  moderate  heat,"*  in  conjunction  with 
the  alkali,  being  considered  much  more  safe  and  efficacious 
than  a  far  greater  heat,  unaided  by  the  alkali. 

The  after  course  pursued  in  the  evaporators,  is  simple  and 
judicious :  it  is  quite  impossible  to  lay  down  as  a  fixed  rule  what 
quantity  of  lime  ought  to  be  used,  as  it  depends  so  greatly  on 
the  quality  of  the  juice  in  the  first  instance ;  but  the  greatest 
range  that  I  have  known  in  boiling-houses,  pursuing  the 
above  system,  is  from  |  lb.  to  2^  lbs.  in  460  gallons,  includ- 
ing its  treatment  in  the  darifiers  and  evaporators. 

The  fiilters  are  of  common  wood,  and  are  made  on  the 
estates,  at  a  cost  of  about  five  or  six  shillings  each. 

2.  Defecation  by  means  of  heat  in  the  chmfier^  and  heat  and 
time  in  the  precipitator. — According  to  this  plan,  each  clarifier 
has  a  precipitator  of  similar  dimensions,  hung  on  a  lower 
leyel,  so  that  the  contents  of  the  former  can  be  drawn  dQwn 
into  the  latter. 

The  clarifiers  are  so  arranged  that  they  can  be  heated  by 
the  heated  air  from  the  evaporating  ranges,  or  by  their  own 
fire,  as  may  be  desired ;  the  precipitators,  on  the  other  hand, 
are  heated  solely  by  their  own  fires,  and  have  therefore  no 
connection  vrith  the  flues  of  the  boiler  ranges.  The  cane- 
juice  in  coming  from  the  mill  to  the  clarifier,  passes  through 
three  strainers  of  different  degrees  of  fineness,  which  de- 
prives it  of  its  grosser  particles.  The  fire  is  then  allowed  to 
act  on  the  vessel  until  the  temperature  of  the  juice  reaches 
from  180^  to  210^,  at  which  it  is  kept  until  a  thick 
*  Sometimefi  the  Uq^ior  will  clarify  at  1S5^  Faliraiibdt. 
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crust  of  scum  bas  accumulated  at  the  top,  and  it  begins  to 
crack,  discovering  small  pearly-white  bubbles  rising  in  the 
cracks.  The  fire  is  then  withdrawn,  fifteen  or  tweotj 
minutes  is  allowed  for  the  heavier  bodies  floating  in  the 
liquor  to  precipitate,  and  the  partially  clarified  liquor  is  care- 
fully run  off  into  the  precipitator. 

Here  the  fire  is  urged  until  the  liquor  boils,  during  which 
time  a  man  stands  by  with  a  measure  of  strong  lime-water, 
and  a  scummer ;  a  portion  of  the  former  he  adds  every  now 
and  then,  stirring  it  well  into  the  liquor,  then  waiting  each 
time  to  skim  off  any  scum  that  rises.  In  this  manner  he 
keeps  adding  the  alkali  and  skimming  the  liquor,  until  very 
little  scum  rises,  when  he  examines  a  little  liquor  in  a  wine- 
glass ;  and  if  he  discovers  the  signs  of  fiocculi  floating  in  it,  and 
finds,  both  by  taste  and  smell,  that  sufficient  lime  has  been 
given,  he  withdraws  the  fire  immediately  and  completely, 
and  allows  the  liquor  time  to  precipitate.  This  time  is  sd- 
dom  more  than  one  hour,  or  one  hour  and«a  quarter ;  when 
it  is  drawn  down  into  the  evaporators,  and  goes  through  the 
usual  routine  of  boiling  to  concentration ;  a  little  lime-water, 
or  saccharate  of  lime,  being  added,  if  occasion  be  seen. 

Remarks. — In  this  method,  the  lime  is  not  given  in  the 
clarifier,  to  avoid  the  effect  it  is  said  to  have  on  the  colouring 
matter  contained  in  the  juice ;  and  its  gradual  addition  in  the 
precipitator  is  to  saturate  the  acids,  as  before  described,  and 
to  assist  the  temperature  employed  in  effecting  the  complete 
coagulation  of  the  albuminous  matter.  The  palpable  mis- 
take is,  however,  in  supposing  that  the  flocculent  particles 
floating  in  the  liquor  will  precipitate  in  so  short  a  time ;  for 
I  think  it  no  exaggeration  in  saying,  that  six  hours  are  requi- 
site for  such  boiling  liquor  to  cool  down  and  precipitate  its 
flocculi.  It  therefore  occurs,  that,  as  the  time  allowed  is 
much  too  short  for  precipitation,  the  unprecipitated  flocculi 
will  pass  into  the  evaporators,  and  become  part  and  parcel 
of  the  concentrated  syrup,  when  it  leaves  the  tache  for  the 
coolers.  The  simple  addition  of  the  wood  charcoal  filters, 
mentioned  as  used  in  the  preceding  system,  would  render 
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tliis  method  infinitely  more  complete  than  it  can  be  without 
them  ;  and  it  is  one  so  easily  made,  that  no  doubt  it  will  be 
adopted. 

Many  systems  similar  to  these  are  now  in  practice ;  each, 
however,  varying  somewhat  from  the  other.  As  to  the  old 
and  extremely  censurable  plan  of  running  liquor  from 
the  clarifiers  into  the  evaporators  just  as  it  is  wanted,  with- 
out reference  to  its  being  clarified  or  not,  I  cannot  charac- 
terize it  as  being  other  than  a  disgraceful  neglect,  and  a  wilful 
injury  to  the  estate  whereon  it  is  permitted. 

Next  to  this  shameful  practice,  is  the  common  mode  of 

clarifying  in  the  clarifier,  and  then  drawing  down  the  liquor 

into  the  evaporators  d&ect;  without  further  care  being  taken 

to  separate  the  glutinous  matter  held  dissolved,  or  suspended 

in  the  liquor,  by  means  of  filtration  or  subsidence.    These 

are  two  very  simple  remedies,  either  of  which  can  be  availed 

of,  without  any  but  the  most  paltry  outlay ;  as  I  have  already 

shown  in  the  case*  of  filtration  through  wofod  charcoal  filters. 

I  would  wish  to  impress  on  the  planter^  in  the  strongest  possible 

manner^  that  the  operations  in  the  boiling-home  should  tend  to  the 

accomplishment  of  (wo  great  objects  ;  viz.y  the  complete  separation 

of  an  extraneous  matter  from  the  cane-Juice^  so  as  to  bring  it,  as 

nearly  as  possible^  to  the  state  of  sugar  and  water  alone  ;  and 

secondly,  the  evaporation  of  the  surplus  wafer,  so  as  to  leave  the 

sugar  in  the  condition  of  a  fine  white  syrup,  which  will  crystal^ 

lize  wholly  and  well. 

The  first  is  to  be  accomplislied  by  means  of  defecation  ;  the 
second,  by  means  of  evaporation  and  concentration  ;  and  it  only 
rests  with  the  plantei*,  whether  or  not  he  will  pursue  those  methods 
which  will  enable  him  to  carry  out  these  objects  effectually  and 
successfully, 

I  will  now  point  out  the  means  whereby  defecation  the  most 
complete  can  be  effected. 

3.  Defecation  by  the  application  of  finings,  as  patented  by  the 
Honourable  E.  C  Howard,  in  1812. — The  cane-juice  running 
from  the  mill  is  made  to  pass  through  four  brass-wire 
strainers ;  the  first  and  second  being  coarse,  the  third  fine 

A  A 
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wire-gaaze,  and  the  fourth  very  fine  ditto.  These  deprive 
it  of  a  large  portion  of  those  sabstances  mechanically  sus- 
pended in  it;  therefore,  the  jaice  arrives  in  the  darifier 
much  more  clean  than  it  otherwise  would.  As  soon  stf  the 
bottom  of  the  pan  is  covered,  a  gentle  fire  is  applied  under 
it,  so  that  by  the  time  the  pan  is  filled,  the  whole  body  of 
the  liquor  is  warm.  Then  take  two  ounces  of  (finely  sieved) 
quick*lime  to  each  hundred  gallons  of  juice  to  be  opei^ted 
on ;  mix  it  with  clean  water,  into  a  cream  of  lime,  and  add 
it  to  the  juice,  taking  care  to  mix  all  well  together.  The 
temperature  may  now  be  allowed  to  rise  to  180^  Fahr.;  and 
it  must  be  kept  at  that,  until  a  thick  crust  rises  on  the  sarfiice 
of  the  liquor,  and  exhibits  a  disposition  to  crack«  This  may 
take  from  fifteen  to  twenty  minutes,  from  after  the  lime  has 
been  applied ;  but,  if  the  scum  does  not  rise  and  crust  as 
desired,  the  fire  may  be  urged  further  until  it  does  so;  taking 
care  not  to  exceed  200^,  or,  indeed,  to  go  higher  than  is 
absolutely  necessary. 

The  thick  crust  having  risen  and  shown  symptoms  of 
cracking,  the  fire  is  stopped ;  and,  in  ten  minutes  after,  the 
liquor  is  drawn  down  through  a  very  fine  wire-ganxe 
strainer,  into  the  second  defecator  (which  I  have  called  a 
precipitator,  as  it  is  known  under  that  name  in  Demerara 
and  the  West  India  Islands,  although  it  is  a  misnomer)  or 
precipitator. 

The  fire  is  here  made  sufficiently  strong  to  bring  the 
liquor  to  a  temperature  of  210°,  or  as  much  higher  as  can 
be  without  sufiering  it  to  boil.  Whilst  this  heat  is  main- 
tained, a  man  stands  by  with  a  scummer,  and  skims  off, 
very  quickly  and  carefully,  all  the  scum  that  rises,  until  he 
has  cleared  it  all  off.  Then  the  liquor  may  be  pennitted  to 
boil,  the  skimming  continuing  about  ten  minutes,  or  a  quarter 
of  an  hour ;  the  scummer  is  then  laid  aside,  and  Howard's 
finings  are  applied  {see  note).    The  finings  are  well  mixed 


iVoftf^^These  finings  are  prepared  by  Blacking  well-burnt  limejvith  boilii^ 
water,  lo  as  to  obtain  a  oream  of  lime ;  to  this  i&  added  an  equal  bulk  of  water, 
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vp  with  the  liquor,  and  the  boiling  is  allowed  to  continue  for 
about  two  or  three  minutes  longer,  when  the  whole  is  well 
stirred  up,  and  immediately  run  off  into  a  fining  cistern,  where 
it  is  allowed  to  subside  during  four  or  six  hours.  The  clarified 
liquor  is  next  drawn  off  through  the  common  wood-charcoal 
filters  (before  spoken  of)  into  the  evaporators,  by  which 
time  it  will  have  become  cool,  but  beautifully  clarified. 

If  the  fining  cisterns  are  objected  to,  then,  instead  of  hav- 
ing them,  the  liquor  is  allowed  to  remain  in  the  precipitator 
for  two  hours  after  the  fire  is  withdrawn — that  subsidence 
(at  least  in  part)  may  take  place — and  is  finally  drawn  off 
through  the  charcoal-filter  into  the  evaporators.  The  two 
hoars  allowed  for  subsidence  in  the  precipitator  is  a  very 
inadequate  time ;  but  even  that  space  would  inconvenience 


and  the  miztare  is  boiled  for  some  minutes,  until  the  lime  assumes  the  appear- 
ance of  floe  curd;  the  extraneous  matter  is  then  washed  away,  and  the  lime 
and  liquor  are  run  through  a  fine  sieve.  The  next  part  of  the  process  is,  to 
diflsolye,  in  6  gallons  of  water,  about  2)  lbs.  of  alum  for  every  cwt.  of 
solid  sugar  (say  100  gallons  of  cane-liquor)  that  is  to  be  refined,  adding  to 
such  solution  about  3  oz.  of  whiting  (purified  chalk)  for  each  2^  lbs.  of  alum ; 
the  mixture  being  stirred  until  effervescence  ceases.  It  is  then  allowed  to  sub- 
aide,  and  the  solution  (containing  sulphate  of  potash,  which  is  very  injurious  to 
sugar)  is  drawn  off  from  the  precipitated  matters  (which  are  alumina  and  sul- 
phate of  lime).  After  this,  the  precipitate  is  put  with  the  prepared  lime-curds, 
and  shaken  up  with  the  water  they  retain ;  the  whole  being  agitated  during 
the  effusion  :  the  curds  are  to  be  in  such  proportion,  that  paper  stained  with 
tormerSc  shall  barely  change  its  coloar  by  immersion  in  the  mixture^  and  shall 
recover  its  former  yellowness  when  dry. 

The  finings,  bdng  thus  carefully  prepared,  are  suffered  to  settle  to  the  bottom 
of  the  vessels  they  are  contained  in ;  and,  after  drainmg  off  the  supematent 
liquor,  the  finings  are  placed  upon  blankets,  supported  in  the  manner  of  a  filter, 
and  the  moisture  is  drained  off,  until  the  mass  begins  to  contract,  and  cracks  on 
its  surface ;  the  finings  are  then  fit  for  the  clarification  of  the  sugar  (or  cane- 
liquor).  Add  the  solution  of  sugar  (or  cane-liquor)  to  them  in  such  a  propor- 
tion as  will  bring  it  to  a  creamy  state,  and  then  pour  the  whole  and  mix  it 
equally  into  the  sugar  (or  cane-liquor)  to  be  fined.  The  clarified  sugar  (or 
eane-liquor)  ia  suffered  to  remain  for  several  hours  before  the  bright  liquor  is 
drawn  off  from  the  finings  (see  Howard's  patent,  1812). 

Bemari. — Any  one  of  the  comm6nest  intelligence  can  make  these  finings, 
without  any  difficulty  whatever.  They  are  commonly  used  in  refineries,  both 
in  Franee  and  England,  and  are  founji  to  answer  well. 

aa2 


356        DBFBCATIOX  BY  HOWARD'S  FININGS  AND  UlCH. 

Tery  much  the  operations,  as  before  that  time  had  elapsec 
the  precipitator  would  he  agaia  required  for  a  fresh  opera- 
tion. 

It  is  very  true  that  one  hour  only  might  be  allowed;  bet 
it  must  be  remembered  that  far  more  work  would  be  required 
of  the  filters  in  that  case,  and  the  liquor  would  not  be  «c 
well  clarified. 

The  matter  then  resolves  itself  into  a  question  of  cost  and 
time,  which  I  consider  may  very  satisfactorily  be  solved  as 
follows : — 

With  a  mill  delivering  1000  gallons  of  juice  in  one  hour, 
two  clarifiers,  and  two  precipitators,  or  second  defecators,  of 
500  gallons  each,  would  be  required,  together  with  eight 
fining-cisterns  of  the  same  dimensions:  a  saving  of  three 
iron  defecators  of  600  gallons  each,  at  30/.  each  £90  0  0 
Less  cost  of  eight  cisterns,  made  of  fine  hard 

wood,  6  ft.  square,  and  2i  ft.  deep,  at  2Z. 

each       .        .        .   •     .        .    £16    0    0 
Less  cost  of  eight  large  cocks  for 

the  cisterns,  at  1/.   •        •        .        8    0    0 

24    0    0 


Actual  saving  by  the  exchange     •    •    £66    0    0 

I  have  here  estimated  the  cisterns  as  costing  3/.  each,  with 
cocks  ;  but  in  the  East  they  will  not  be  so  much,  whilst  in 
the  West  they  can  scarcely  be  more.  Next  we  come  to  the 
working  time. 

4  o'clock  Monday  morning. — ^The  mill  started,  and  first 
clarifier  filled  ii>  half  an  hour. 

5  o'clock. — Contents  of  first  clarifier  enter  the  precipi- 
tator, partially  clarified. 

6J  o'clock. — ^The  above  liquor  having  been  treated  with 
finings,  enters  the  fining  cistern. 

9}  o'clock. — ^The  same  liquor  passes  through  the  filter  into 
the  evaporators,  highly  clarified. 
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1 0  o'clock. — ^The  second  600  gallons,  in  like  manner,  enters 
t.lie  eyaporators,  and  iire  is  called. 

lOi  o'clock.— The  third  600  gallons  also  enters,  making 
TLoOO  gallons  receiyed  in  one  range. 

Hi  o'clock. — 1000  gallons  of  juice  so  clarified  have  been 
x-eceived  in  second  range,  and  fire  called. 

12  o'clock. — 1600  gallons  have  been  received  in  second 
range,  therefore  both  ranges  are  full 

Thus  by  twelve  o'clock  (noon)  both  ranges  are  full,  and 
boiling  away  as  fast  as  good  fires  can  make  them  ;  each  range 
receiving  a  supply  of  600  gallons  of  highly  clarified  juice 
every  hour. 

At  four  o'clock  in  the  afternoon  the  mill,  having  supplied 
12,000  gallons  of  juice,  stops ;  is  washed  down,  and  the  mill 
gang  are  dismissed. 

At  nine  o'clock,  that  quantity  of  liquor  will  have  been 
received  in  the  evaporators ;  and,  allowing  half  an  hour  for 
boiling  the  last  liquor  received,  cleansing  cisterns,  filters, 
&c.,  and  attending  to  the  last  skips  struck,  we  find  that  by 
half-past  nine  o'clock  at  night,  work  will  have  ceased,  and 
the  boiling-house  be  locked  up  for  the  night. 

The  next  morning  the  mill  again  starts  at  four  o'clock, 
and  fire  is  called  in  the  boiling-house  at  eight  o'clock,  so  as 
to  be  ready  to  receive  the  first  600  gallons  of  fresh  liquor  at 
half-past  nine  o'clock. 

At  four  o'clock  p.  m.  the  mills  stops  as  before,  and  the 
boiling-house  closes  at  half-past  nine  o'clock,  p.  m.  ;  and  so 
on  until  the  end  of  the  week. 

If  half-past  nine  o'clock  be  considered  too  late  an  hour, 
nothing  can  be  more  easy  than  to  abridge  it  two  hours 
(making  the  hour  for  closing  half-past  seven  o'clock),  by 
returning,  by  means  of  the  montejus,  the  last  2000  gallons 
of  liquor  into  the  clean  defecators  (as  it  runs  from  the  fil- 
ters), where  it  would  remain  without  the  least  liability  to 
injury,  until  the  next  morning.  Fire  would,  under  these 
circumstances,  be  called  at  six  o'clock  in  the  morning  instead 
of  at  eight;  and  as  the  defecators  are  required  for  use,  the 
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clarified  liquor  contained  in  them  would  be  run  off  into  four 
of  the  eight  fining  cisterns,  merely  as  an  aocommodatioii, 
until  the  evaporators  could  make  room  for  it.  If  the  engine 
stops,  and  the  fire  under  the  steam  boiler  be  withdrawn  at 
four  o'clock,  (when  the  mill  stops  work,)  of  coarse  the  men- 
tejus  could  not  be  used  in  the  case  stated,  as  there  would  be 
no  steam  arailable  to  work  it ;  therefore  the  liquor  would  be 
elevated  by  manual  labour.  But  it  might  possibly  happen, 
where  a  vacuum  pan  or  Wetzal's  concentrators  are  employed, 
that  it  would  be  found  convenient  to  keep  these  going  until 
seven  o'clock  in  the  evening. 

There  can  be  no  doubt  of  the  highly  efficient  means  of 
separating  all  impurities  from  the  cane-juice  and  liquor, 
offered  by  the  foregoing  plan ;  whilst  there  is  nothing  in  its 
working  detail  but  what  is  simple  and  practically  conve- 
nient. 

In  giving  this  plan,  I  have  purposely  made  it  to  apply  io 
the  cane-liquor  before  it  reach  the  evaporators ;  as  it  appears 
to  me  very  desirable  that  the  liquor  should  be  so  puriiSed  as 
to  be,  as  nearly  as  possible,  a  mere  solution  of  sugar  and 
water,  ere  it  be  subjected  to  the  evaporating  process.  The 
above  plan,  however,  admits  of  a  variation,  which  would 
render  it  somewhat  of  a  combination  of  Howard's  and  Dq- 
trone's  principles. 

This  variation  consists  in  defecating  the  liquor,  as  I  have 
stated,  in  the  clarifier  and  precipitator :  only  using  a  very 
slight  quantity  more  of  lime  in  the. latter,  and  no  finings; 
then  drawing  the  fine  liquor  off  through  a  wood  charcoal- 
filter  into  the  evaporators,  where  it  is  boiled  down  to  a  den- 
sity of  about  twenty-four  or  twenty-six  degrees  by  Baume's 
saccharometer,  and  is  next  discharged  into  the  montejus; 
which  raises  it  into  the  fining-cisterns,  where  it  is  mixed 
with  the  finings,  as  before  laid  down,  and  the  liquor  allowed 
to  precipitate  until  the  next  morning.  For  instance,  the 
mill  starts  at  four  a.  m.  ;  the  first  boiler  range  calls  fire  at 
SIX  A.  M. ;  the  mill  stops  at  four  p.  m.  ;  and  the  boiling 
ranges  draw  fire  at  six  p.  m.  ;  when  the  whole  of  the  liquor 
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tliat  had  been  concentrated  (up  to  that  time)  to  the  density 
aboTe  mentioned,  would  be  in  the  fining- cisterns,  where  it 
wonld  remain  to  precipitate  the  whole  night.  The  next 
morning,  directly  the  engine  commenced  work,  so  would 
the  concentrating  apparatus  (whether  the  vacuum  pan  or 
'Wetzal's  pan),  and  the  whole  day  it  would  be  employed  in 
concentrating  that  syrup  which  had  been  fined  the  night 
previous ;  and  so  each  day  it  would  continue  in  the  same 
routine.  Supposing  clarified  cane-liquor  when  it  enters  the 
evaporators  to  be  four-fifths  water  and  one-fifth  solid  matter, 
and  that  this  liquor  is  boiled  down  to  a  density  of  27^ 
Baume,  then  we  may  reckon  the  quantity  of  syrup  which 
would  be  received  into  the  fining-cisterns  at  about  4320  galls. 
out  of  the  12,000  gallons  of  juice  received  from  the  mill; 
requiring,  therefore,  (say)  nine  fining-cisterns  of  600  gallons 
each  to  contain  it 

The  accuracy  of  Dutrone's  opinions  in  regard  to  the 
treatment  of  cane-juice  are,  singularly  enough,  being  recog- 
nised at  present  by  every  writer  on  the  subject :  the  lapse 
of  time  since  he  wrote,  has  not,  however,  changed  the  nature 
of  those  prejudices  which  militated  against  the  adoption  of 
his  views;  so  that  we  find  ourselves  compelled  to  go  over 
the  same  ground  he  did,  and  to  enforce  the  same  argu- 
ments that  he  held :  at  least  as  far  as  separating  the  im- 
purities of  the  liquor  go. 

His  recommendation  of  subsidence  in  reservoirs  during 
ten  or  twelve  hours,  has  been  constantly  scouted  by  planters, 
on  the  grounds  of  the  plan  being  attended  with  a  greatly 
increased  consumption  of  fuel,  and  giving  so  much  trouble. 
I  have  very  carefully  weighed  these  objections,  and,  as  far 
as  increased  consumption  of  fuel  is  concerned,  it  is  quite 
evident  that  its  extent  is  not  one-third  so  great  as  it  is  de- 
clared to  be ;  but  in  regard  to  the  second  objection,  I  need 
not  say  more  than  that  it  is  a  well-known  and  dearly 
cherished  excuse  of  ^*  the  old  school"  planter,  when  he  does 
not  wish  to  enter  on  any  improvements — "  Oh,  it  gives  too 
much  trouble!" 
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Ill  these  times,  howerer,  such  excuses  must  give  war, 
and  the  planting  interest  must  have  fair  play,  otherwise  it 
never  can  bear  up  against  the  changes  time  has  broaght 
with  it. 

Dutrone's  method  was,  first,  defecation  in  the  clarifiers ; 
then,  boiling,  attended  with  skimming  and  cleaning  in  the 
evaporators,  as  is  usual,  until  the  liquor  had  become  syrup 
of  a  density  of  about  22^  or  24P  Banme's  saccharometer,  when 
it  was  run  off  into  reservoirs,  where  it  was  allowed  to  pre* 
cipitate  during  twelve  hours ;  so  that  the  impurities  were 
very  completely  separated  from  the  syrup.  The  hot  syrup 
of  course  gets  cold  during  twelve  hours  time,  and  to  heat  it 
again  to  the  same  temperature,  requires  an  amount  of  fuel 
which  has  formed  so  prominent  an  objection  to  the  pur- 
suance of  this  plan.  But  it  does  not  seem  to  have  occurred 
to  any  one,  how  easily  the  major  part  of  this  objection  may 
be  removed.  During,  we  will  say,  Monday's  boiling,  all 
the  syrup  brought  to  a  density  of  24°  Baume,  is  forwarded 
to  the  reservoir  in  order  to  precipitate  until  next  morning; 
and  during  Tuesday,  the  tache  undertakes  the  concentration 
of  the  syrup  of  the  day  before ;  consequently,  in  starting, 
the  tache  is  filled  with  this  syrup,  and  the  operations  com- 
mence. As  the  tache  has  to  concentrate  the  syrup  of  the 
day  before,  the  second  tache  has  to  bring  the  (present) 
day's  liquor  to  a  density  of  24°,  in  order  to  settle  as  the 
other  did;  therefore,  when  the  second  tache  discharges  a 
skip  of  boiling  syrup,  instead  of  allowing  it  to  run  into  the 
reservoir  direct,  that  skip  is  received  into  a  double  vessel, 
and  gives  out  its  heat  to  the  cold  syrup  which  surrounds  it, 
viz.  to  the  syrup  of  the  day  before.  This  vessel  is  situate 
between  the  taches  and  the  precipitating  reservoirs,  and  is 
formed  by  having  one  vessel  within  another;  the  inner 
being  wholly  covered  by  the  liquid  contained  in  the  outer, 
and  provided  with  a  small  air  pipe  rising  from  its  centre; 
as  well  as  having  two  pipes,  one  to  charge,  and  the  other  to 
discharge  the  vessel. 

Now  in  commencing  operations  on  Tuesday  morning  (and 
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oonstantly  during  the  day),  the  outer  vessel  is  filled  with 
tJxe  cold  syrup  from  the  reservoirs,  so  as  to  cover  entirely 
^he  inner  vessel ;;.  then  the  various  skips  of  syrup  (of  a  den- 
sity 24^)  discharged  from  the  second  tache,  enter  the  inner 
vessel,  and  each  remain  there,  until  another  is  about  to  fol- 
low, when  it  is  run  off  into  the  clean  reservoir,  and  the  other 
liot  skip  takes  its  place."*^  By  this  most  simple  arrangement, 
it  will  be  perceived  that  each  skip  of  hot  syrup  imparts  its 
heat  to  the  cold  syrup  which  surrounds  it,  and  consequently 
that  the  syrup  from  the  reservoirs  enters  the  tache,  heated 
to  a  high  degree  instead  of  being  cold.  Thus  we  see  that 
certainly  two-thirds  of  the  heat  of  the  syrup  intended  for 
the  reservoirs  is  economised,  instead  of  being  lost. 

It  is  a  mere  question  as  to  whether  subsidence  (precipi- 
tation) or  filtration  is  the  more  economical  and  effectual : 
for  the  latter,  bag-filters  are  used  in  the  refineries  in  Eng- 
land with  very  great  success ;  I  shall  therefore  speak  of 
them  as  I  proceed. 

4«  Defecation  by  means  of  sulphate  of  alumina  is  best  pur- 
sued by  the  addition  of  lime,  prior  to  its  being  applied  to 
the  liquor:  for  instance,  every  100  gallons  of  cane-juice 
to  be  acted  on,  will  take  1  lb.  (or  rather  more)  of  sulphate 
of  alumina,  which  must  be  first  dissolved  in  water,  then 
treated  with  12  ounces  of  caustic  lime,  which  will  decom- 
pose the  sulphate;  the  acid  combining  with  a  portion  of 
the  lime,  forming  sulphate  of  lime,  another  portion  com- 
bining with  the  alumina,  and  a  third  portion  remaining 
as  a  free  agent.  Applied  in  this  state  to  cane-liquor  which 
has  been  partially  clarified,  the  alumina  immediately  com- 
bines with  the  colouring  matter,  and  the  sulphate  of  lime 
and  lime  with  the  other  organic  matter,  precipitating  them, 
without  causing  any  injury  to  the  cane-juice.  Thus,  three 
defecating  substances  of  very  great  power,  may  very  safely, 
and  very  beneficially  be  applied ;  and  it  will  be  found  that 

*  Then  should  be  two  of  these  oompoond  yessels;  the  hot  syrup  giring  half 
of  its  beftt  in  the  one,tDA  half  of  the  remaining  portion  in  the  o^A^r* 
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none  can  more  completely  meet  the  planter*!  views  than 
these  substances  combined.  When  these  are  to  be  Qsed^they 
had  better  be  applied  in  the  precipitator ;  immediatdy  aft^^, 
bring  the  liquor  to  the  boiling  point  for  three  or  foar 
minutes,  then  draw  the  fire,  and  after  allowing  a  little  time 
for  subsidence,  pass  the  liquor  through  a  filter,  and  evaporate. 

Pure  alumina,  sulphate  of  lime  (gypsum),  and  lime,  is 
but  another  way  of  arriving  at  the  same  combination. 
Indeed,  these  are  in  the  end  the  same  kind  of  sabstanees 
as  those  first  patented  and  used  by  Howard ;  they  may  be 
presented  under  different  forms  and  names,  bat  afttf  all, 
they  are  comprised  of  three  substances  only,  viz.,  alumina, 
sulphuric  acid,  and  lime. 

Sulphate  of  alumina  is  procured  by  expelling  the  potash, 
or  ammonia  from  alum*  by  means  of  lime;  or  pure  alumina 
derived  from  clays  (such,  for  instance,  as  the  Kaolin  day  of 
Cornwall,  which,  according  to  Wedgewood,  contains  60  per 
cent,  of  that  oxide)  is  treated  with  sulphurie  add,  thus 
forming  sulphate  of  alumina. 

There  are  no  defecating  substances  with  which  chemistry 
is  at  present  acquainted,  that  are  so  powerful,  so  safe,  so 
simple,  and  so  cheap,  as  the  three  combined,  —  alumina, 
sulphate  of  lime  and  lime ;  and  it  is  somewhat  singolar  that 
though  we  have  to  go  back  to  the  year  1812  for  this  dis- 
covery (by  Howard),  yet  it  has,  I  may  say,  never  to  this 
day,  been  used  in  the  colonies;  where  the  greatest  good 
would  have  resulted  had  it  been  adopted.f 


*  Alum  itself  will  not  answer  for  defecation  beoanee  of  the  potaah  (or  i 
nia)  it  contains.   Alum  is  made,  sometimes  with  potash,  sometimes  with  am- 
monia. 

t  In  1816,  Mon.  Dorion,  of  Martinique,  proposed  to  dariiy  eanejatce  by 
means  of  the  bark  of  the  l^reabroma  gazama,  or  wild  ebn,  instead  of  vaing 
the  blood  of  cattle.  Whatever  its  particular  merits  are,  I  never  hava  been  able 
to  ascertain ;  but  Mon.  Blachette  informs  ns  that  it  was  considered  of  so  mnch 
importance  that  the  Colony  (Martinique),  after  many  satisfactory  ezperinienU, 
presented  Mon.  Dorion  with  120,000  ftancs,  to  which  Gnadalonpe  added  a 
similar  sum,  and  the  English  Colonies  even  more.  He  also  saya,  **  thai  the 
discovery  was  ascribed  to  a  Mon*  Duehamp  Delbeoq)''  but  he  altogether  omits 
to  inform  us  in  what  way  it  was  so  important. 
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Common  potash  alum  sells  in  England  at  about  6/.  per 
ton  at  the  alum  works,  and  could,  no  doubt,  be  delivered  in 
any  quantity  in  the  East  or  West  Indies  at  9Z.  per  ton, 
including  all  charges.  Very  great  abundance  of  sulphate 
of  alumina  is  manufactured  in  France^  where  it  is  used  in 
the  defecation  of  beet-root  juice ;  and  an  order  sent  to 
any  of  our  alum  works,  either  in  England  or  Scotland, 
would  procure  as  much  as  can  be  needed ;  and  at  a  price 
much  below  that  of  alum,  as  the  sulphate  of  potash  contained 
in  the  latter  would  not  be  required. 

But  taking  common  alum  at  9/.  per  ton,  delivered  in  the 
colony,  we  may  here  inquire  what  the  clarification  of  cane- 
liquor  would  cost,  reckoning,  according  to  the  old  method, 
one  gallon  of  juice  as  yielding  one  pound  of  sugar :  2,500  lbs. 
of  alum,  at  2}  lbs.  to  100  gallons  of  liquor,  equal  to  100,000 
gallons  of  liquor ;  100,000  gallons  of  liquor  will  yield  forty- 
nine  tons  of  sugar,  costing  for  alum  about  10/.^  or  about 
four  shillings  to  each  ton  of  sugar  made. 

Sometimes  clay  is  met  with  so  pure,  that,  by  being  burnt 
and  ponnded,  it  becomes  a  very  efiicient  defecating  sub- 
stance; especially  when  mixed  with  sulphate  of  lime  (gypsum) 
and  lime. 

6.  TTitf  System  of  Defecation  particularly  recommended  for 
practice  on  estates. — In  coming  from  the  mill,  the  juice  is 
made  to  pass  through  four  strainers  of  increasing  degrees  of 
fineness,  the  last  being  very  fine,  (as  before  stated,  page 
363),  before  it  falls  into  the  clarifier,  which  I  '11  suppose  to 
contain  500  gallons.  Directly  the  bottom  of  the  pan  is 
covered,  heat  is  applied  under  it ;  by  which  the  heating  and 

In  Jamidca,  there  is  a  yery  common  tree,  named  the  ''  Bass-cedar,"  ^hick 
bean  a  firuit  (if  It  may  be  so  called)  about  the  size  of  a  large  nutmeg,  of  a  black 
colour  when  ripe,  sweet  to  the  taste,  and  extremely  slimy  when  chewed.  I  used 
to  feed  my  horses  on  them,  and  have  often  chewed  a  portion  of  one  myself, 
when  I  have  been  struck  with  the  large  quantity  of  slimy  matter  tbey  afford. 
Since  then,  I  haye  frequenUy  thought  that  they  might  be  ayailed  of  for  clarifi- 
cation, by  being  braised  and  soaked  In  warm  water,  to  make  them  give  out  their 
glutinous  matter.  Perhaps  this  may  serve  as  a  hint  to  those  who  are  on  the 
spot,  and  who  have  etery  opportunity  for  trying  how  far  they  be  made  usefiil  in 
this  way. 
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filling  go  on  simultaneously,  60  that  by  the  time  tbe  pan 
is  filled,  the  juice  is  pretty  hot.  Then  take  about  ten  ounces 
of  fine-sieved  quick-lime  and  mix  it  with  clean  water,  so  as 
to  form  a  cream  of  lime,  which  add  to  the  juice  in  the  clan- 
fier ;  taking  care  to  stir  it  up  well,  so  as  to  make  the  alkali 
diffuse  itself  evenly  throughout  the  whole  body  of  the  liquid. 
The  temperature  may  now  be  allowed  to  rise  to  180  d^^rees 
Fahr.,  at  which  keep  it  for  some  time,  to  see  if  the  scum 
rises  in  a  desirable  manner;  but  if  it  does  not,  raise  the 
temperature  by  degrees  until  it  does;  but  on  no  acooont 
allow  it  to  rise  above  200  degrees  Fahr.  A  thick  scum 
having  risen  and  formed  a  crust,  symptoms  will  speedily 
appear  of  a  disposition  to  crack ;  on  which  the  fire  may  be 
withdrawn  entirely;  the  time,  from  the  pan  being  quite 
filled  until  the  fire  is  withdrawn,  being  usually  about  fifteen 
or  twenty  minutes.  Ten  minutes  is  now  allowed  for  the 
liquor  to  settle  a  little,  when  it  is  to  be  drawn  down  through 
a  very  fine  wire-gauze  strainer  into  the  precipitator,  taking 
care  that  none  of  the  sediment  accon^)anies  it;  to  prevent 
which,  the  bottom  liquor,  more  or  less  mixed  up  with  the  sedi- 
ment, had  better  be  drawn  off  carefully  by  itself,  and  thrown 
into  the  clarifier  then  filling.  Immediately  the  partially 
clarified  liquor  enters  the  precipitaitor,  a  brisk  fire  is  made 
until  the  temperature  of  the  liquor  rises  to  210  degrees,  at 
which  keep  it  a  few  moments,  whils^  a  man  with  a  scummer 
skims  off  whatever  scum  may  arise.  When  no  more  appears, 
raise  the  temperature  to  the  boiling  point,  skimming  it  care- 
fully for  about  ten  minutes ;  then  add  to  it  the  defecating 
menstruum  made  in  the  following  manner, — three*  pounds  of 
sulphate  of  alumina  is  dissolved  in  three  gallons  of  water, 
to  which  solution  twelve  ounces  of  lime  is  applied,  and  the 
whole  well  stirred  until  the  decomposition  is  complete ;  then 
add  four  ounces  more  of  lime,  mix  all  well  together,  and 
allow  time  for  precipitation.  When  this  is  complete,  run 
off  the  supernatant  water,  and  the  precipitated  matters  will 

*  If  tbe  liquor  be  yery  fool,  five  or  eyen  six  lbs.  may  be  used ;  Ibe  lime 
belog  in  proportion. 
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then  be»  alamina,  sulphate  of  lime,  and  free  lime.  Add  to 
these  a  little  clean  water,  sufficient  to  bring  the  whole  into  a 
creamy  state,  and  it  is  then  ready  for  use. 

When  this  is  added  to  the  liquor  in  the  precipitator,  it 
mast  be  thoroughly  mixed  up  by  stirring,  after  which,  the 
boiling  must  be  kept  up  for  about  three  or  four  minutes ;  the 
fire  is  then  withdrawn,  and  the  liquor  is  ready  to  be  drawn 
off,  either  into  the  filters  or  fining  cisterns.  It  would  be 
useless  to  keep  it  longer  in  the  precipitator,  as  none  but  the 
grosser  particles  will  subside  for  a  length  of  time;  therefore  we 
must  trust  either  to  filtration,  or  to  subsidence  in  the  fining 
cisterns,  as  I  before  described. 

If  filtration  be  preferred,  two  rum  puncheons  well  packed 
with  moistened  wood  charcoal  (the  one  leading  by  pipe  to 
the  other)  may  be  used  with  economy  and  advantage ;  but 
if  bag-filters*  are  thought  preferable,  they  may  be  em- 
ployed instead  of  the  former.  Whichever  may  be  chosen, 
however,  care  must  be  taken  to  keep  them  perfectly  clean 
and  sweet ;  and  this  constant  washing  and  thorough  clean- 
sing appear  to  me  to  constitute  the  only  disadvantage  of  the 
system  of  filtration,  whereas,  in  using  fining  cisterns,  nothing 
of  that  kind  can  be  urged.  But  as  500  gallons  of  juice  can 
be  supplied  by  the  mill,  be  clarified,  defecated,  and  filtered 
in  about  two  or  two  and  a  half  hours,  whereas  the  same 
quantity  would  take  five  and  a  half  hours,  if  subsidence  in 
the  fining  cisterns  were  substituted  for  filtration,  I  will 
premise,  therefore,  that  Jilters  be  used,  and  that  the  first  500 

*  Bftg-filten  consist  of  a  number  of  strong  twilled  cotton  or  calico  bags 
aboat  sixteen  inches  wide  and  six  feet  long,  each  of  which  are  inserted  in 
another  bag  (made  of  canyass)  of  only  six  inches  wide,  but  bottomless. 
The  upper  part  of  the  two  bags  is  tied  tightly  on  to  a  short  metal  tube  which 
thus  becomes  the  neck  of  the  bag,  and  it  is  then  fitted  into  its  appropriate 
place  in  tha  frame-work  of  the  filter,  by  means  of  a  screw  which  keeps  it  firm 
and  tight.  The  upper  portion  of  the  filter  forms  a  cistern ;  which  should  be 
capable  o  f  containing  the  same  quantity  as  the  precipitator. 

Each  filter  should  comprise  twenty  or  thirty  bags;  and  the  filtration  will 
then  proceed  Tery  rapidly.  Filters  of  this  kind  can  be  xery  easily  made  on 
every  estate,  and  cannot  cost  more  than  from  dU  to  6/.  each,  even  in  the  West 
Indies.    There  must  always  be  two  of  these  wherever  they  are  used. 
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gallons  of  filtered  liquor  enters  the  evaporatorB,  within  two 
and  a  half  hours  after  the  mill  commences  work  in  the 
morning. 

Liquor  which  has  undergone  the  clarification  and  filtra- 
tion above  described,  must  be  in  a  very  pure  condxtton  when 
it  reaches  the  evaporators,  and  will  consequentlj  require 
little  or  no  skimming  during  evaporation ;  nor  will  it  require 
any  further  application  of  lime;  although  for  tbe  entire 
satisfaction  of  the  planter  it  may  be  tested  with  litmus  paper, 
both  when  it  first  arrives  in  the  evaporators,  and  also  when 
it  reaches  the  third  evaporator. 

It  must  altogether  rest  with  the  planter  himself,  as  to 
what  description  of  evaporating  vessels  he  will  use  :  bat  to 
pursue  the  course  of  manufacture  I  am  describing,  I  will,  as 
a  medium,  take  a  '*  range  "  such  as  those  of  Messrs.  Bljth, 
Plate  XIV.,  open  pans  worked  by  a  naked  fire.    In  evapo- 
rating the  liquor,  the  greatest  care  must  be  taken  to  keep 
the  pans  filled,  much  above  the  parts  on  which  the  fire 
strikes,  so  as  to  prevent  any  burning ;  if  this  be  neglected, 
as  it  too  often  is,  a  caramelization  takes  place  from  the 
burning  of  the  sugar,  and  the  colour  is  proportionally  height- 
ened.   It  is  from  this  liability  that  I  so  much  prefer  flat  or 
slightly  convex  bottom  pans.    The  filtered  liquor  of  which 
we  are  now  treating  should  be  extremely  clear,  and  with 
little  or  no  colour ;  so  that,  if  care  be  taken  to  keep  the  pans 
properly  filled,  little  or  no  accession  of  colour  will  be  caused 
by  the  heat  it  receives  in  the  evaporating  range,  up  to  a 
density  of  28^  by   Baume's    saccharometer.      Arrived  at 
this   density  (say  fifty  parts  sugar  and  fifty  parts  water), 
it  should  be  drawn  ofi^  (skip  by  skip),  and  will  then  present 
itself  in  the  form   of  an   exceedingly  fair  syrup.      It  is 
now  to  be  decided  as  to  whether  this  syrup  is  to  be  passed 
through  the  animal  charcoal  filters  or  not ;  but  as  I  should 
suppose  that  no  planter  can  be  so  negligent  of  his  own  or  his 
employer's  interest,  as  to  demur  to  that  process,  after  the 
facts  I  have  stated  (in  the  foregoing  chapter),  I  will  premise, 
as  a  matter  of  course,  that  the  important  action  of  animal 
charcoal  is  had  recourse  to.    The  syrup  then,  as  it  leaves 
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the  evaporating  range,  runs  into  a  receiver;  to  which  a 
montejus  is  attached,  and  is  thereby  elevated  to  the  charcoal 
filters.  Having  passed  through  the  animal  charcoal,  the 
syrup  is  found  to  be  greatly  purified  and  much  whitened. 
It  next  is  placed  in  the  vacuum  pan  for  concentration,  after 
which  it  is  drawn  off  into  the  granulators ;  to  which  steam 
is  applied  to  keep  up  a  temperature  of  about  180  degrees 
Fahr.,  in  order  to  promote  the  granulation  of  the  concen- 
trated syrup. 

From  the  granulators  the  new  sugar  is  taken  into  the 
curing-house,  where  its  perfect  crystallization  and  ultimate 
curing  takes  place.  There  can  be  no  doubt  that  sugar  so 
made  would  be  fully  equal,  if  not  much  superior,  to  our 
single  refined  lump  sugar.  The  planter  would  have  a  fine 
white  strong-grained  sugar,  which  would  command  a  high 
price  anywhere.  It  would  be  a  sugar  for  the  grocery  not  the 
refiner ;  and,  in  short,  it  would  be  that  description  of  sugar 
which  would  pay  the  planter  better  than  any  other ;  and  on 
which  there  could  be  no  loss  by  wastage,  drainage,  &c.  &c. 

However,  to  go  back  to  the  consideration  of  the  evapo- 
rating pans,  I  believe  there  can  be  no  question  as  to  the 
complete  superiority  of  the  steam-heated  pans  over  those 
worked  by  a  naked  fire:  in  fact,  the  advantages  are  so 
numerous,  that  I  would  never  have  other  than  steam  pans  for 
my  own  use,  if  I  possibly  could  avoid  it.  The  consumption  of 
fuel  is  somewhat  greater,  but  the  great  facility  it  offers  for 
using  wood  and  coal  as  fuel,  instead  of  cane-trash,  and  the 
ready  manner  in  which  the  temperature  to  each  pan  can  be 
regulated,  and  in  an  instant  stopped  or  renewed,  far  coun- 
terbalance the  small  amount  of  extra  fuel  required.  Besides, 
in  many  places  fuel  is  in  such  abundance,  that  its  increased 
consumption  is  a  matter  of  no  importance  whatever.  Even 
our  West  India  colonies,  which  can  have  excellent  coal  laid 
down  at  12.  per  ton,  certainly  have  no  occasion  to  exclaim 
against  steam  evaporators  on  the  score  of  fuel. 

I  have,  however,  in  the  foregoing  plan,  preferred  men- 
tioning open  pans  worked  by  naked  fires,  as  I  know  that 
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they  are  bo  generally  used ;  and  I  must  bere  obsenre,  tbat 
well- defecated  cane-liquor,  if  carefully  attended  to,  runs  no 
risk  of  burning  or  increasing  its  colour  during  evaparativR 
in  open  pans  over  a  naked  fire  ;  for  it  is  during  the  caneen- 
tration  that  the  injury  is  done  !  The  experiments  of  Mon. 
Soubieran  and  others,  haFC  completely  established  the  fact, 
that  syrups  may  be  evaporated  in  common  open  pans,  antil 
they  contain  three  parts  (lbs.)  sugar  to  one  part  (lb.)  of 
water,  without  receiving  any  injury  from  burning,  or  any 
increase  of  colour ;  provided  that  the  vessels  be  properly 
filled,  and  the  evaporation  proceed  quickly. 

But  an  evaporation  beyond  that  point,  produces  a  visible 
effect  on  the  colour  of  the  syrup,  from  the  decomposition 
taking  place  in  the  sugar;  which  is  rendered  uncrystallizable, 
or  what  is  termed  glucose. 

Hence  we  see  that  we  may  evaporate  our  syrup  until  it 
contains  only  one  part  water,  to  three  parts  sugar,  in  open 
pans ;  but  to  avoid  all  risks  from  burning,  I  would  always 
choose  flat,  or  slightly  convex  (arched  inwards)  bottom  pans, 
with  no  brickwork  at  the  sides,  in  order  to  prevent  the 
glowing  bricks  from  communicating  too  much  heat  in  those 
parts.  Having  brought  our  syrup  to  this  density,  our  next 
care  is  to  concentrate  it  {id  est,  to  evaporate  as  much  of  the 
remaining  one-third  water  as  possible),  without  entuling  a 
greater  loss  than  is  absolutely  unavoidable.  Thus,  when 
animal  charcoal  is  not  to  be  used,  the  well-clarified  and 
finely-filtered  cane-liquor  may  be  evaporated  up  to,  say  230° 
Fahr.  at  once ;  then  discharged  from  the  tache  in  order  to 
be  copcentrated.  I  may  mention  three  methods  of  accom- 
plishing this  object,  two  of  which  are  in  common  use. 

The^r*^  is  the  vacuum  pan ;  the  second  WetzaVs  pan,  or 
Gadesden's,  and  the  third  a  modification  of  Godfrey  Kneller's 
process.'  The  vacuum  pan  is  the  most  complete  method  now 
practised,  as  by  it,  syrup  can  be  concentrated  at  as  low  a 
temperature  as  from  160^  to  180^  Fahr.,  which  insures  it 
from  injury.  Wetzal's  pan  is  a  much  cheaper  method, 
whilst  it  admits  of  the  temperature  being  kept  equally  low. 
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I  have  often  seen  syrup  concentrated  in  such  pans  at  from 
160^  to  165° ;  but  extremely  simple  and  useful  as  they  are, 
yet  I  consider  that  the  constant  beating  (if  I  may  so  term  it) 
the  syrup  receives  from  the  revolving  wheel,  to  a  certain 
degree,  injures  the  formation  of  the  grain  :  although  this 
observation  applies  chiefly  where  the  evaporation  is  carried 
very  far. 

Kneller's  plan  was  to  force  cold  air  through  the  body 
of  the  s^rup;  but  by  sundry  improvements  introduced  by 
Itf .  Brame  Chevallier,  it  has  been  rendered  much  more  per- 
fect. By  the  improved  method,  the  vessel  is  provided  with 
a  steam  jacket,  a  coil  of  piping  inside,  and  a  set  of  tubes ; 
through  which  last,  dry  air  is  forced  to  the  bottom  of  the  pan, 
and  rising  through  the  body  of  the  liquid  carries  off  a  large 
amount  of  vapour,  at  the  same  time  keeping  the  liquid  at  an 
extremely  low  temperature.  Sugar  made  in  such  pans  has 
completely  rivalled  that  of  the  vacuum* pan  in  every  respect ; 
but  from  the  fact  of  the  vacuum-pan  being  found  to  be 
so  well  adapted  to  the  purposes  for  which'  it  is  required 
in  refineries  in  Europe,  the  use  of  the  improved  Kneller's 
pan  has  not  been  encouraged.  I  am  not,  however,  in  any  way 
convinced  that  it  cannot  be  employed  to  very  great  advan- 
tage on  sugar  estates :  on  the  contrary,  I  am  satisfied  that 
it  may. 

My  reasons  for  entertaining  this  opinion  are,  that  the  cost 
of  a  pan  capable  of  containing  200  gallons  of  concentrated 
syrup,  together  with  its  steam  jacket,  steam  coil,  and  air 
tubes  complete,  would  not  be  more  than  HOI, :  the  air-pump* 
would  not  cost  more  than  26/. ;  the  extra  power  of  the  mill- 
engine  would  be  more  than  sufficient  to  work  it ;  and  lastly, 
the  facilities  for  obtaining  dry  air  on  a  sugar  estate  are  very 
great :  as  in  very  hot,  dry  weather,  the  common  atmospheric 

*  A  doobl«-acti(med  air-pump  of  12  incbeB  diameter,  and  IS  inches  stroke, 
win  deliver  abou*  100  cubic  feet  of  air  per  minute ;  ivhich,  if  properly  dried, 
would  evaporate  heated  syrup  faster  than  the  vacuum -pan,  and  at  an  equally 
low  temperature.  A  pump  of  this  size  would  take  4  horse-power  from  the 
engine  to  work  it,  and  would  cost  90?. 
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air  would  answer  admirably ;  whereas,  in  damp  weather,  ii 
might  be  easily  dried  without  incurring  other  than  the  most 
paltry  expense. 

A  pan  of  this  character  would  work  infinitely  faster  than 
a  Wetzal ;  and,  if  the  air  were  dry,  fully  as  fast  a  yacaum- 
pan ;  or  faster.  I  calculate  that  a  pan  of  about  the  size  I 
have  named,  is  capable  of  turning  out  upwards  of  twelve 
tons  of  sugar  a  day,  from  syrup  comprised  of  three  parts 
sugar  to  one  part  water.  I  cannot  recommend  this  pan  too 
strongly.  I  do  not  think  that  planters  have  yet  given  this 
particular  description  of  concentrator  as  fiur  a  trial  as  it 
should  have ;  or  such  as  their  own  interests  seem  to  demand. 

It  is  common  with  sugar-boilers  using  either  of  the  low 
temperature  apparatuses  to  concentrate  their  syrups  far  too 
high  ;  such,  for  instance,  as  ninety  parts  sugar  to  ten  parts 
water.  This  concentrated  syrup  contains,  when  cold,  seventy 
parts  of  crystallized  sugar,  and  twenty  parts  sugar  held  in 
solution  by  the  ten  parts  water ;  forming,  therefore,  thirty 
parts  of  syrup ;  which  drains  off  as  molasses,  and  can  be 
reconcentrated  in  a  succeeding  operation* 

But  the  concentration  of  syrup  carried  so  far  is  detri- 
mental to  the  formation  of  a  large  and  well-developed  grain, 
and  very  much  obstructs  the  drainage  of  the  mass.  This 
fact  was  so  clearly  discovered  by  Dutrone  in  the  course  of 
his  experiments,  that  he  laid  it  down  as  an  established  prin- 
ciple, that  sugar  should  be  allowed  to  crystallize  in  a  Uaye 
quantity  of  water ;  and  that  he  is  perfectly  correct  is  beyond 
all  doubt.  Planters  have,  I  know,  very  erroneous  ideas  of 
the  operation  of  Dutrone's  principles,  and  from  such  mis- 
apprehension, formed  without  due  consideration,  they  be- 
come so  prejudiced  that  they  will  not  listen  with  any 
degree  of  patience  to  arguments  in  favour  of  his  views; 
however  sound,  or  convincing,  those  arguments  may  be. 

I  conceive  it  to  be  so  important  to  the  interests  of  the 
planting  community  that  it  should  be  well  informed  as  to 
the  direct  tendency  of  Dutrone's  principles,  that  I  must 
endeavour  to  point  out,  in  a  few  words,  how  their  appli- 
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ca.tion  affects  those  interests ;  and  I  would  solicit  a  careful 
attention. 

"When  a  field  of  sugar-canes  is  fully  matured,  the  planter's 
interest  would  lead  him  to  wish  to  convert  those  canes  into 
sugar  of  as  good  a  quality,  in  as  great  a  quantity,  and  in  as 
short  a  time  as  possible:  not  merely  raw  sugar,  to  lie  in  the 
curing-house  for  one  or  two  months,  but  sugar  that  can  be 
in  the  market  in  England  (say  from  the  West  Indies)  before 
ordinary  Muscovado  sugar  generally  leaves  the  curing-house 
of  the  estate. 

To  accomplish  this  is  quite  within  the  planter's  power, 
even  without  entailing  on  him  any  outlay  for  expensive 
machinery  ;  as  open  evaporators  hung  over  a  naked  fire,  and 
a  curing-house  of  one-half  the  usual  dimensions,  will  answer 
all  purposes.  The  very  simple  means  of  defecation  already 
explamed  having  been  resorted  to,  and  the  syrup  evapo- 
rated to  27°  density,  then  decolorized  by  being  passed 
through  animal  charcoal  filters ;  the  evaporation  in  the  same 
open  pans  is  resumed  and  continued,  until  the  thermometer 
rises  to  230°  Fahr.  or  88°  Reaumur,  when  the  skip  is  struck, 
without  having  incurred  the  smallest  risk  from  burning  or 
increased  colour.  This  syrup  then  contains,  according  to 
Dutrone's  table,  62  lbs.  of  sugar  which  will  crystallize  on 
cooling,  and  48  lbs.  of  sugar  held  in  isolution  by  28|  lbs.  of 
water. 

Such  syrup,  placed  in  curing-cases  and  properly  treated, 
will  yield  in  eight  days,  520  lbs.  of  well-drained  sugar,  to 
767J  lbs.  of  syrup  drainings  :  the  former  being  very  large, 
strong-grained  sugar,  fit  for  market  after  an  hour's  exposure 
to  the  sun;  and  the  latter  being  returned  immediately  to 
the  evaporating  pan,  to  be  once  more  brought  to  the  density 
indicated  by  a  temperature  of  230  Fahr.  Now,  in  pursuing 
such  a  system  as  this,  the  planter  would  insure,  if  not  the 
whole,  at  least  90  per  cent,  of  the  sugar  contained  in  the 
clarified  liquor  when  it  entered  the  evaporating  range :  thus, 
instead  of  having  from  30  to  50  per  cent,  of  molasses 
drained  from  his  sugar  in  the  curing-house,  together  with 
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constant  drainage  during  all  the  Toyage  to  England,  and 
eyen  afterwards  until  sold  ;  he  would  have  onlj  10  per  cent, 
of  molasses,  all  of  which  would  be  drained  off  and  delivered, 
in  the  curing-house,  without  the  further  drainage  of  01^ 
ounce,  up  to  the  period  of  its  sale  in  Europe.  Even  10  per 
cent,  is  a  much  larger  amount  of  molasses  than  need  be 
obtained;  in  stating  that  per-centage,  therefore,  I  hare 
taken  a  wide  range.  The  grand  objection  to  Dutrone's  plan 
has  always  been  the  fancied  loss  of  time,  labour,  and  fuel 
occasioned  by  the  repeated  concentrations  or  reboilings 
entailed  ;  but  practice  on  an  extenslye  scale  has  completely 
confuted  this  objection,  and  clearly  shown  that  his  system 
secured  a  nett  profit  of  full  45  per  cent«  oyer  that  of  the 
old  French  school,  whilst  at  the  same  time  it  was  found 
to  occasion  a  saving  in  labour  of  one-eighth. 

In  Dutrone's  day,  boiling  in  vacuo,  or  by  the  other  low 
temperature  plans,  was  not  known ;  and  consequently  he 
could  not  enter  on  methods  which  that  principle  has  afforded 
V8  the  means  of  pursuing.  In  his  time,  as  in  ours,  a  tempera- 
ture of  230^  to  232^  Fahr.  could  not  be  exceeded  withoat 
causing  a  very  serious  injury  to  the  sugar,  and  consequent 
loss ;  but  we  can  now  concentrate  our  syrups  to  whateyer 
density  we  desire,  at  a  temperature  so  low  that  no  injury 
can  result  to  the  sugar.  It  therefore  behoves  the  planter  to 
ayail  himself  of  the  advantages  and  facilities  offered  by  the 
low  temperature  principle ;  always  bearing  in  mind,  however, 
the  valuable  truth  contained  in  the  maxim  enforced  by 
Dutrone,  viz.,  that  sugar  should  be  allowed  to  erystaUize  in  a 
large  quantity  of  water.  From  a  disregard  of  this  excellent 
rule,  great  loss  of  produce,  time,  and  labour  occurs ;  as  will 
be  evident  from  the  following  explanation : — When  the  crys- 
tals of  sugar  form  in  a  large  quantity  of  water,  the  general 
motion  (influenced  by  attraction)  which  conduces  to  that 
action  is  free  and  unimpeded ;  which  results  in  the  devdop- 
ment  of  largensized  and  regularly-proportioned  cryBtals, 
that  are  known  under  the  name  of  sugar  candy.  Now, 
under  such  circumstances,  the  sugar  combines  with  water 
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(chemically)  in  far  greater  proportion  than  when  crystalHza- 
t;ion  takes  place  in  a  limited  quantity  of  water  ;  hence  this 
sagar  is  not  so  sweet  as  common  sugar.  But  no  part  of 
the  water,  with  which  the  sugar  has  united  itself  in  the  for- 
xnation  of  a  large  and  bold  crystal,  is  separable  by  drying, 
-washing  with  alcohol,  or  other  methods,  save  by  the  decom- 
position of  the  sugar  itself;  thus  these  crystals  may  be  dried 
by  the  heat  of  the  sun,  or  in  a  stove,  without  losing  one  iota 
of  the  water  that  is  chemically  combined  with  the  sugar. 
Next,  when  such  large  and  perfect  crystals  are  formed,  the 
drainage  of  the  syrup  (that  is  uncrystallized)  is  immediate 
and  complete ;  not  occupying  one-tenth  of  the  time  neces- 
sary under  the  usual  practice.  And  lastly,  if  it  be  thought 
adyisableto  cleanse  the  crystals  by  liquoring^*  one  application 
of  the  solution  of  pare  white  sugar  is  alone  necessary  to  whiten 
them  perfectly :  but  it  is  not  likely  that  such  liquoring  can 
be  requisite ;  only  inasmuch  as  it  adds  to  the  appearance 
and  value  of  the  beautifully  crystallized  mass.  But  with 
ordinary  sugar,  not  only  is  the  time  occupied  in  drainage 
excessive,  but  the  purification  and  whitening  of  the  crystals 
cannot  be  effected  under  less  than  four  applications  of  syrup 
or  liquor. 

The  planter,  then,  may  concentrate  his  syrup  in  open 
pans  until  it  is  comprised  of  three  parts  sugar  and  one  part 
water ;  and  afterwards  transfer  it  to  the  vacuum-pan,  either 
Wetzal's  or  Kneller's,  in  one  of  which  it  undergoes  a 
farther  evaporation  at  a  temperature  of  from  160°  to  180° 
Fahr.  I  have  already  said  that  some  sugar-boilers  concen- 
trate their  syrups  until  they  contain  ninety  parts  sugar  to 
ten  parts  of  water :  but  from  what  I  have  just  observed,  it  is 
obvious  that  such  a  practice  is  entirely  wrong ;  and  I  offer  a 
recommendation  of  no  common  importance,  when  I  advise  a 
practical  recognition  of  Dutrone's  maxim  to  boil  low :  to 
keep  at  least  to  between  15  and  20  p6i  cent,  of  water. 

*  lAquoring  is  the  application  of  a  thick  solution  of  pure  sogtr  to  cleaote 
the  crystals.    I  belieye  the  French  term  such  solution  clairc^. 
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I  believe  I  haye  now  gone  over  the  whole  coarse  whicb 
may  be  advantageously  pursued  by  the  planter  in  the  boil- 
ing-house^ from  the  defecation  of  the  juice  to  the  concentra- 
tion of  the  syrup.  It  is,  however,  necessary  to  touch 
slightly  on  the  system  commonly  pursued  at  present  in  our 
colonies,  in  regard  to  the  three  processes  belonging  to  the 
boiling-house  department. 

The  defecation  of  the  juice  and  cane-liquor  appears  to  be 
treated  by  our  planters  as  a  matter  of  very  slight  impor- 
tance ;  whereas,  in  reality,  it  is  an  operation  on  the  successfal 
performance  of  which,  the  fate  of  the  crop,  as  regards  its 
quality  and  quantity,  very  materially  depends.  The  evapo- 
ration of  the  watery  parts  contained  in  the  liquor,  is  a  simple 
and  unimportant  process  compared  with  that  of  defecation. 
To  clarify,  to  defecate  the  juice  thoroughly  or  not,  is  merely 
a  plain  question,  which  may  be  put  in  other  words :  viz.,  does 
the  planter,  after  the  expense,  labour,  and  anxiety  he  has 
bestowed  on  the  cultivation  of  his  canes,  desire  that  one-third 
or  one-half  of  the  sugar  contained  in  them  should  be  deli- 
berately sacrificed  or  not?  If  he  does  not  wish  such  a 
ruinous  waste  of  property,  then  let  him  attend  to  the  defeca- 
tion of  his  juice:  the  succeeding  operations  of  evaporation, 
concentration,  and  curing  are  then  made  easy,  and  in  a  very 
eminent  degree  insured. 

It  never  must  be  lost  sight  of,  however,  that  the  condition 
of  the  juice  should  be  cared  for,  and  rendered  in  a  manner 
certain,  by  a  rational  and  judicious  course  of  cultivation; 
by  means  of  which  the  juice  comes  as  pure  as  possible  into 
the  boiling-house.  This  we  may  denominate  "  making 
sugar  in  the  field,"  and  it  will  lighten  much  the  labours  and 
anxieties  in  the  boiling-house. 

Next  to  the  defecation,  follows  the  evaporation  of  the 
cane-liquor, — a  process  of  the  most  simple  and  straight- 
forward character;  attendant  on  which  there  is  no  risk, 
provided  the  pans  be  kept  prcfj)erly  filled,  and  a  good  brisi 
fire  be  urged.  The  more  complete  the  defecation,  the  more 
simple  and   safe  is  the  evaporation:   cane- liquor,  brought 
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by  the  separation  of  its  impurities  to  a  state  of  sugar  and 
"water,  cannot  present  any  difficulties  in  evaporating  th^ 
excess  of  water ;  but  the  case  is  widely  diflFerent  when  the 
liquor  only  partially  clarified,  enters  the  evaporating  ranges. 

The  form  of  evaporators  I  have  been  careful  to  illus- 
trate and  explain ;  and  if  there  be  planters  who  still  use 
tbe  old-fashioned  boilers,  let  me  again  urge  on  them  the 
necessity  of  changing  them  for  those  of  an  improved  form. 
The  old  elliptical  copper  boilers,  if  broken  up  and  sold 
as  old  copper,  would  fully  pay  for  the  purchase  of  a  very 
desirable  range  of  iron  evaporators. 

The  question  of  improvement  by  means  of  animal  char- 
coal,  I  have  endeavoured  to  simplify ;  and  its  adoption  need 
not  in  any  way  disarrange  the  present  routine  of  the 
boiling-houses. 

In  their  present  condition,  this  and  other  simple  yet 
bighly  important  improvements  may  be  carried  out,  without 
entailing  the  necessity  of  making  other  than  the  most  petty 
alterations.  ^ 

Concentration,  as  at  present  practised  on  sugar  estates, 
unprovided  with  a  separate  apparatus,  is  faulty  in  the  ex- 
treme. Even  the  late  Mr.  Whitehouse,  of  St.  Mary's,  Ja- 
maica, a  most  intelligent  planter  and  clever  writer,  com- 
mitted the  great  mistake  of  questioning  the  advantage  of 
the  vacuum-pan  on  sugar  estates.  This  he  did  because 
he  had  seen  sugar  made  in  open  pans  fairer  in  colour 
than,  and  of  as  good  a  grain  as,  that  made  in  the  vacuum- 
pan,  at  some  80®  lower  temperature.  But  he  did  not  take 
into  consideration  the  following  important  points: — First, 
that  in  all  probability  the  juice  in  the  open  pans  was 
rich  and  highly  elaborated,  whilst  that  in  the  vacuum- 
pan  was  very  likely  the  juice  of  young  plant  canes, 
grown  on  some  highly  manured  land,  and  consequently 
abounding  in  impurities;  secondly,  that  from  not  under- 
standing thoroughly  the  exact  effects  produced  by  boil- 
ing on  the  low  principle,  the  boiler-men  might  have 
considered  it  unnecessary  to  pay  the  same    attention  to 
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the  clarification  of  the  juice,  as  they  would  in  conc^i- 
trating  in  open  pans :  perhaps  attributing  to  the  Tacoam- 
pan  some  wonderful  properties  which  it  does  not  possess : 
for  instance,  the  yacuum-pan  can  no  more  convert  albii- 
minous  matter  and  other  impurities,  or  uncrystallizable  syrup, 
into  sugar,  than  the  open  tache  can  ;  thircUy,  that  althoqgh 
the  sugar  made  in  the  open  pan  was  superior  in  quality, 
yet  that  the  molasses  or  uncrystallizahle  syrup  resulting 
from  that  sugar  so  boiled,  may  have  been  twice  or  even 
thrice  as  much  as  that  made  in  the  vacuum*pan  ;  and 
lastly,  that  (under  the  circumstances  of  the  case)  the 
vacuum-pan,  haying  no  one  to  conduct  its  operations  who 
thoroughly  understood  its  management,  very  probably  was 
mismanaged,  and  consequently  did  not  exhibit  its  fall  value 
as  a  concentrator. 

The  temperature  at  which  syrup  is  usually  discharged 
from  the  tache  (or  what  is  termed  ^'skipped"),  is  about 
240°  to  250°  Fahr.;  or  no  less  than  from  10°  to  18^ 
Fahr.  beyond  the  point  to  which  ev%poration  can  be  carried 
without  injury  from  burning :  or,  rather,  of  decomposition 
from  the  effects  of  over-heating. 

Then,  during  the  time  taken  in  ladling  out  the  skip,  so 
much  more  is  injury  accruing ;  which  certainly  is  more  limited 
where  a  large  discharge  valve  allows  of  the  contents  of 
the  tache  being  drawn  off  quickly.  If  any  planters  are 
determined  to  continue  the  concentration  of  their  syrup  in 
open  pans  over  a  naked  fire,  let  them  at  least  have  the  con- 
centrating tache  separate  from  the  evaporating  range,  and 
hung  over  a  furnace  of  its  own ;  that  the  temperature  may 
be  modified,  or  increased,  without  affecting  the  operations  in 
the  other  pans. 

When  syrup  is  being  evaporated,  or  concentrated,  in 
open  pans,  the  thermometer  will  show,  in  a  moment,  the 
density  to  which  it  has  arrived  at  any  period  of  the  ope- 
ration :  thus,  when  the  syrup  is  fifty  parts  sugar  and  fifty 
parts  water,  its  boiling  point  will  be  about  219°  or  220° 
Fahr. ;  when  sixty  of  sugar  and  forty  of  water,  it  will  be 
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224^ ;  when  three  parts  sugar  and  one  part  water,  it  will 
be  alN>at  229^ ;  when  five  parts  sugar  and  one  of  water, 
it  will  be  about  238°  or  239° ;  and  so  on.  By  this  it  will 
be  seen  that  the  thermometer  is  an  excellent  guide  in 
sbe-wing  the  several  points  at  which  the  concentration  has 
arriyed;  and  when  joined  to  the  practical  experience  of 
the  intelligent  boilerman,  no  mistake  whatever  need  be 
made,  nor  any  risk  of  injury  be  incurred. 

When  the  syrup  has  been  concentrated  to  the  desired 
point,  the  next  object  is  to  secure  the  granulation  or  crys- 
tallization of  the  sugar  contained,  in  as  general  and  perfect 
a  manner  as  possible,  so  that  the  whole  of  the  crystallizable 
sugar  may  assume  the  form  of  fine,  bold  crystals ;  and  when 
that  formation  is  complete,  the  syrup  or  mother-water  {id 
est,  the  sugar  held  in  solution  by  the  water  which  is  in 
excess)  may  drain  off  freely  and  rapidly,  leaving  the  sugar 
devoid  of  that  clammy  stickiness  so  observable  in  sugar 
that  is  high  boiled  and  imperfectly  drained.  To  attain 
this  end  in  as  perfect  a  manner  as  is  desirable  in  practice, 
the  planter  must  make  up  his  mind  to  two  things :  viz., 
to  discard  the  old  fashioned  and  highly  objectionable  coolers 
now  commonly  used,  and  entirely  to  abolish  the  use  of 
hogsheads,  tierces,  and  barrels,  as  curing  vessels. 

The  coolers  in  their  present  form  are  peculiarly  well 
adapted  to  counteract  the  objects  the  planter  has  in 
view ;  and  the  casks  are  altogether  so  barbarous,  that  it  is 
wonderful  any  set  of  intelligent  men  can  persist  in  their 
use. 

Instead  of  these,  there  should  be  one  cooler,  or  rather 
receiving  vessel,  to  receive  the  concentrated  syrup  from  the 
tache  or  the  low  temperature  apparatuses  (described  as 
Wetzal's  and  Kneller's) ;  and  from  this  receiver  the  syrup 
should  be  immediately  carried  into  the  curing-house,  and 
deposited  in  the  curing-cases.  If  the  syrup  be  concen- 
trated in  an  open  tache,  I  will  suppose  the  skip  to  be 
struck  when  the  temperature  rises  to  230^  or  232°  Fahr. 
(low  boiling) ;  and  the  curing  cases  require  then  to  be  of 
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the  form  recommended  by  Datrone:  yiz.,  5  ft.  long  and 
3  ft.  wide,  with  sides  9  inches  deep,  increasing  to  15  xhches 
in  the  centre,  by  means  of  two  planes  forming  the  bottom, 
inclining  6  inches.  Across  the  middle  of  the  bottom,  where 
the  two  inclined  planes  are  joined,  a  channel  is  formed, 
along  which  twelye  or  fift;een  holes  (of  an  inch  in  diamecer) 
are  made,  for  the  syrnp  to  drain  throagh  when  the  cry- 
stallization is  complete.  These  cases  are  lined  with  rery 
thin  sheet-lead,  and  the  holes  may  have  small  tubes  of 
1^  or  2  inches  long,  neatly  soldered  on  to  the  lead  lining. 
The  particular  size  and  form  of  these  cases  were  rery  cor- 
rectly ascertained  by  Dutrone,  from  numerous  careful  ex- 
periments, to  be  the  very  best  for  the  purpose  required : 
and  if  made  and  lined  as  above  described,  they  offer  every 
possible  advantage  for  crystallizing  and  draining. 

I  have  had  from  five  hundred  to  six  hundred  of 
these  cases  made,  for  myself  and  friends  in  the  East 
Indies;  and  from  a  long  experience,  I  can  answer  for 
their  very  satisfactory  accomplishment  of  the  objects  stated 
by  Dutrone. 

In  working  with  these  cases,  it  is  advisable  to  lay  a  piece 
of  coarse  matting,  or  wire-gauze,  of  about  six  incites  wide, 
supported  by  small  cross  pieces  of  wood,  along  the  whole 
length  of  the  case,  and  immediately  above  the  draining 
holes.  When  the  skip  is  struck^  it  runs  into  the  cooler 
or  receiver,  from  which  it  is  immediately  removed  and 
placed  in  the  curing  cases ;  taking,  care  to  half  fill  only 
each  case,  in  order  that  the  other  half  may  be  blled  up 
from  the  succeeding  skip.  When  the  second  half  is  added, 
the  whole  must  be  well  stirred  up,  so  as  to  amalgamate 
the  two  portions  thoroughly,  and  secure  an  equal  tem- 
perature throughout  the  mass. 

Whilst  it  is  cooling  down,  no  drafts  of  cold  air  should 
be  suffered  to  enter  the  curing-house ;  for  the  process  re- 
quires to  be  gradual  and  unaccelerated.  After  some  hours 
(varying  from  twelve  to  twenty-four),  a  crystallization  will 
be  apparent  at  the  surface,  sides^  and  bottom ;  when  it  will 
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"be  necessary  to  stir  up  (with  a  wooden  knife)  the  whole 
xnass*;  gently  and  gradually  disengaging  the  crystals  at  the 
1>ottom  and  sides,  and  distributing  them  throughout  the 
l3ody  of  the  liquid. 

The  effect  of  this  will  soon  be  discernible  in  the  acce- 
lerated crystallization  which  thereon  ensues ;  but,  if  circum- 
stances seem  to  render  it  adyisable,  a  second  very  gentle 
moyement  may  be  given  to  the  mass,  two  hours  after  the 
first.  It  must  then  be  left  perfectly  uninterrupted  for  three, 
or  perhaps  four  days;  when  the  whole  will  have  become 
quite  cold,  and  crystallization  taken  place  throughout.  The 
plugs,  which  stop  up  the  holes  for  drainage,  are  then  with- 
drawn, and  in  the  course  of  three  or  four  days  the  drain- 
age will  be  complete.  If  the  whole  process  has  been  care* 
fully  attended  to,  the  space  of  four  days  is  very  rarely 
exceeded,  as  the  syrup  drains  off  very  rapidly. 

Arrived  at  this  stage,  the  sugar  contained  in  the  case 
is  ready  for  liquoring ;  and,  should  the  planter  decide  on 
this  simple  means  of  enhancing  the  value  of  his  produce, 
a  solution  of  fine  white  sugar  is  made,  and  poured  over 
the  surface  of  the  sugar  in  the  case :  taking  care,  first,  to 
scrape 'the  top  nicely  and  evenly.  This  percolates  through 
the  mass,  and  cleanses  the  crystals ;  but,  if  liquoring  is  not 
had  recourse  to,  the  sugar,  immediately  the  syrup  has 
drained  off^  should  be  taken  from  the  case,  dried  in  the  sun, 
and  at  once  packed  for  shipment 

When  the  syrup  13  concentrated  in  the  WetzaFs  or 
Kneller's  pan,  it  is  generally  discharged  at  a  temperature 
not  exceeding  160°  to  180°  Fahr. ;  consequently  the  cooling 
would  be  too  rapid  were  *the  syrup  to  be  placed  in  cases  so 
shallow  as  those  just  described :  it  is,  therefore,  expedient  to 
have  others  made  more  suitable.  These  may  be  in  every  re- 
spect similar  to  Dutrone's ;  only,  that  instead  of  the  sides 
being  only  .9  inches  deep,  giving  16  inches  in  the  centre, 
they  may  be  15  inches  deep,  giving  24  inches  in  the  centre ; 
this  greatly  increases  their  capacity,  and,  as  a  matter  of 
course,  so  enlarged  a  mass  will  take  a  more  considerable  time 
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in  cooling.  In  giving  these  latter  dimensions,  I  have  im 
view  the  practice  so  earnestly  recommended » of  boiling  low  : 
notwithstanding  that  the  low  temperature  principle  be  taken 
advantage  of. 

In  no  case  can  crystallization  proceed  under  such  &vour- 
able  circumstances  as  when  the  syrup  is  thin  and  limpid ; 
so  that  the  crystals,  in  forming,  may  have  freedom  of  motion. 
On  the  contrary,  a  thick  and  tenacious  syrup  opposes  insur- 
mountable obstacles  to  a  perfect  crystallization ;  and  conse- 
quently the  crystals  are  smaU,  irregular,  weak,  and  clammy ; 
tiius  being  difficult  of  drainage.  Many  boilers  think,  that 
because  they  can  evaporate  almost  the  whole  of  the  water 
contained  in  their  syrups  by  the  low  temperature  prin<aple, 
without  fear  of  burning,  &c.,  that  it  is  incumbent  on  them 
to  concentrate  very  high;  seemingly  unconscious  or  nn- 
heedful  that  they  are  running  counter  to  the  first  prin- 
ciples  of  crystallization.  I  must,  therefore,  once  more  repeat, 
that  if  the  planter  wishes  to  secure  a  good  description  of 
sugar,  which  will  drain  readily  and  thoroughly,  he  must 
boil  low. 

I  have  said  nothing  of  cones  for  curing  sugar,  for  thb 
simple  reason,  that  in  all  the  boiling-houses  where  I  have 
seen  them  used,  I  never  could  discover  any  benefit  that 
was  derived  firom  them ;  whilst,  on  the  contrary,  I  know  that 
they  entail  a  great  deal  of  extra  labour,  and  require  a  very 
extensive  curing-house.  I  therefore  cannot  recommend 
their  use  to  the  sugar-planter. 

A  very  simple  and  efficacious  means  of  hastening  the 
separation  of  the  syrup  (or  molasses,  if  it  may  be  so  called) 
from  the  new  sugar,  is  that  affofded  by  Hague's  patent; 
which  consisfs  in  forming  a  vacuum  below  the  curing-vessel, 
in  consequence  of  which,  the  air  rushes  down  through  the 
body  of  the  sugar,  carrying  with  it  the  syrup ;  thus  com- 
pletely freeing  the  sugar  of  its  syrup  (or  molasses)  in  the 
course  of  a  few  nunutes. 

A  Mr.  Cooper  has  recently  patented  a  pneumatic  pan, 
constructed  on  the  same  principle,  but  which  is  said  to 
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be  an  improyement  on  that  of  Hague's.  The  apparatus 
consists  of  a  pan,  which  is  provided  with  a  false  bottom 
made  of  cane-work ;  into  this  the  syrup  is  skipped  direct 
from  the  concentrating  tache,  and,  after  a  sufficient  time 
has  been  allowed  for  crystallization,  a  vacuum  is  formed 
in  the  space  between  the  two  bottoms,  and  the  syrup  is 
forthwith  drawn  from  the  mass,  leaving  the  sugar  free  and 
fit  for  drying. 

Where  cases  such  as  I  have  described  are  used,  nothing 
can  be  easier  than  having  an  air-tight  apparatus  made, 
which  can  be  screwed  on  to  the  bottoms  of  the  curing  cases  in 
rotation^  as  they  are  ready ;  and,  by  means  of  an  air-pump 
the  syrup  or  molasses  can  be  drawn  off  from  the  sugar ;  thus 
rendering  the  delay  of  three  or  four  days  in  drainage  un- 
necessary. In  this  manner,  immediately  the  crystallization 
of  the  sugar  is  completed,  it  could  be  freed  from  the  syrup 
in  a  few  minutes ;  by  which  rapid  curing,  the  dimensions 
of  the  curing-house  need  be  only  one-third  the  size  it  would 
otherwise  require  to  be.  After  the  sugar  is  freed  from  its 
syrup,  it  should  be  exposed  in  the  sun  to  dry,  previous  to 
being  packed  for  shipment. 

The  heat  of  a  tropical  sun  soon  accomplishes  this :  the 
sugar  is  then  put  into  boxes  and  well  beaten  down,  which 
is  managed  by  means  of  a  thick  piece  of  plank  that  fits 
nicely  into  the  box.  Thus  a  quantity  of  sugar  is  put  into  the 
box,  the  piece  of  plank  is  introduced  and  well  beaten  down 
by  a  heavy  piece  of  wood ;  then  another  quantity  of  sugar 
is  added,  and  the  plank  is  again  introduced  and  well  beaten 
down ;  and  so  on  until  the  box  is  quite  full,  when  it  is  headed 
up  and  braced  strongly.  '  These  boxes  usually  contain  from 
400  to  500  lbs.  or  rather  more,  and  accordingly  go  four  or 
five  to  the  ton  as  freight. 

Sugar  sent  home  from  Singapore  in  such  boxes,  was 
always  found  to  weigh  heavier  on  their  arrival  in  England 
than  when  they  left  the  estate ;  and  in  no  case  was  any  loss 
known  to  accrue. 

Let  the  West  India  planter  contrast  this  simple  fact  with 
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be  notorious  loss  attendant  on  shipping  sugar  in  hogs- 
heads, tierces,  and  barrels;  and  then  ask  himself,  why 
he  should  longer  submit  to  such  a  ruinous  waste  of  pro- 
perty as  arises  from  this  most  barbarous  system.  Sorely 
hewill  not  persist  in  a  wasteful  practice  which  has  nothing' 
to  sanction  it  but  custom. 

In  treating,  as  I  have  done,  of  the  system  of  boiling 
lowy  I  have  continually  substituted  the  word  syrup  for 
molasses ;  because,  if  the  system  of  manufacture  be  par- 
sued  which  I  have  laid  down,  the  syrup  will  be  so  pure 
that  it  cannot  by  any  means  be  called  molasses.  On  the 
contrary,  it  is  merely  crystallizable  sugar  in  solution ;  and 
the  evaporation  of  the  water  holding  it  in  solution  is 
alone  necessary  to  admit  of  the  sugar  assuming  the  crys- 
talline form  and  character. 

This  concentration  may  be  repeated  until  the  very  small- 
est amount  of  syrup  remains,  to  be  passed  to  the  distil- 
house   under  the  name  of  molasses;  and  I  think  I  have 
gone  far  in  stating  it  so  high  as   10  per  cent.     It  must 
also  be  borne  in  mind,  that  if  this  syrup  be  boiled  on  the 
low  temperature  principle,  or  not  allowed  to  exceed  230^ 
or  232    Fahr.  in  the  open  tache,  it  may  be  repeatedly 
concentrated,  without  receiving  any  injury,  or  increasing 
its  colour,  except  in  the  most  trifling  degree ;  which  can 
even  be  completely  remedied  by  passing  it  through  animal 
charcoal.    Thus,  if  10  per  cent  of  the  sugar  originally 
contained  in  the  juice,  be  ultimately  passed  into  the  distil- 
house  as  molasses,  it  certainly  is  as  much  as,  or  more 
than,  should  be ;  for,  in  addition  to  this,  I  have  calculated 
that  2   per  cent,  also  finds  its  way  into  the  distil-honse, 
with  the  skimmings,  &c. 

To  facilitate  the  operations  in  the  curing-house,  the  tem- 
perature should  be  kept  as  nearly  as  possibly  at  90^  Fahr. 
which  in  a  tropical  climate  is  no  difficult  matter ;  especially 
if  the  glass  windows,  which  I  have  already  noticed  as  so  in- 
dispensable, are  provided. 


RECAPITULATION.  383 

Ekcapitulation. — I  shall  attempt  but  a  very  brief  reca- 
pitulation of  the  foregoing  instructions  :  but,  in  doing  so,  I 
must  beg  to  direct  attention  back,  even  to  the  early  chapters 
on  the  cultivation  of  the  cane-plant.     It  will  be  remarked 
that  I  have,  throughout,  been  at  pains  to  show  that  it  rests 
with  the  planter  himself,  to  choose  a  good  description  of 
cane,  a  congenial  climate,  and  suitable  soil ;  to  render  the 
seasons  subservient  to  his  objects;  to   correct  a  bad  and 
enrich  a  poor  soil ;  to  keep  up  a  constant  and  unimpaired 
fertility  ;  to  apply  those  substances  alone,  as  manure,  which 
tend  to  render  the  juice  of  the  cane  rich  in  sugar. 

That  it  rests  with  himself  whether  he  will  have  good  cane- 
juice  instead  of  bad;  whether  that  juice  shall  be  obtained  in 
a  large  or  small  quantity ;  whether  the  complete  defecation 
of  that  juice  shall  be  effected  or  not;  and  whether  its  concen- 
tration, and  the  subsequent  crystallization  and  drainage  of 
the  concentrated  syrup,  shall  be  conducted  on  those  prin- 
ciples which  science  and  experience  teach  us  are  right ;  or 
whether  they  are  to  be  violated  in  every  particular.  All 
these  points,  and  many  more,  rest  entirely  with  the  planter 
himself.  I  can  but  direct  his  attention  to  those  facts  which 
my  own  experience  and  that  of  others  have  demonstrated ;  I 
can  but  point  out  to  him  what  is  right  and  what  is  wrong, 
and  counsel  him  as  to  the  course  be  should  pursue :  but  it  is 
for  him  to  decido  whether  he  will  avail  himself  of  that  in- 
formation, and  be  guided  by  that  counsel. 

Before  going  over  the  more  important  objects  which 
have  been  so  fully  stated,  it  is  necessary  to  show  what, 
in  reality,  can  be  obtained  from  one  acre  of  land,  in  the 
shape  of  canes,  cane-juice,  sugar,  and  molasses.  Amongst 
planters,  it  is  pretty  generally  known  that  an  acre  of 
canes  will  yield  a  certain  number  of  cart-loads  of  canes, 
which  will  produce  an  amount  of  sugar  dependent  on 
its  peculiar  richness,  and  a  quantity  of  rum  proportionate 
to  the  sugar  potted;  but  beyond  this  unsatisfactory  in- 
formation extremely  little  is  known  or  cared  about  Not 
one    manag^g    planter   in   five    hundred    can    tell    how 
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many  tons  of  canes  any  giyen  field  has  yielded :  what 
loss  has  been  sustained  from  those  canes  bemg  inefficiently 
expressed ;  of  what  density  the  juice  was ;  what  amount  of 
pure  sugar  that  juice  should  in  reality  have  produced ;  what 
loss  has  really  been  sustained  by  unskilful  and  negligent 
manufacture ;  or  what  saving  can  really  and  practically  be 
effected  by  a  rational  course  of  cultivation  and  manufacture. 
These  are  matters  uncalculated  and  unheeded,  to  a  d^^ree 
perfectly  surprising. 

In  the  former  part  of  this  work,  I  endeavoured  to  show 
that,  by  a  simple  system  of  cultivation,  the  cane-plant  can  be 
made  to  yield  a  maximum  amount  of  pure  sugar  accom- 
panied by  the  least  possible  quantity  of  nitrogenised  matter ; 
a  strict  attention  to  which,  will  not  only  insure  a  large  pro- 
portion of  good  sugar,  but  will  be  effecting  that  object  so 
much  talked  of  by  planters,  but  so  little  understood,  viz., 
making  sugar  in  ^le  field.  It  must  be  especially  borne  in 
mind  that,  to  produce  sugar,  very  large  canes  are  not  re- 
quired: are  not  desirable;  but  that  moderate-sized  and 
very  sweet  canes  constitute  the  ne  plus  ultra  of  the  cultiva- 
tor's desires.  Large  quantities  of  woody  fibre  and  water, 
are  not  desirable  in  the  cane ;  but  sugar,  in  abundance,  and 
as  pure  as  can  be  induced. 

An  acre  of  plant-cane,  generally  ranges  from  thirty  to 
thirty-five  tons  of  canes,  ready  dressed  for  the  mill ;  and,  if 
the  superior  description  of  mill  be  used,  and  the  saturation 
of  the  partially  expressed  stalks,  such  as  already  described, 
be  followed,  I  have  no  doubt  whatever  but  that  full  80 
per  cent,  of  the  juice  may  be  obtained ;  and  that  such  juice 
will  declare  a  higher  density  than  in  any  other  case,  by  reason 
of  the  whole  crystalline  deposit  in  the  cells  being  obtained 
by  that  peculiar  method.  In  the  following  calculations,  how- 
ever, the  range  is  taken  of  from  twenty-five  to  thirty  tons; 
and  a  careful  examination  of  the  products  will  make  appa- 
rent the  enormous  loss  sustained  by  the  planting  interest, 
from  the  present  very  negligent  and  wasteful  modes  of  cul- 
tivation and  manufacture :  especially  the  latter. 
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Produoe  of  One  Acre,  in  Juice  and  Sugar,  when  it 
YIELDS  Twenty-five  Tons  of  Canes, 


ob- 
tained. 

Per 
cent. 

imoant  of 
Juice. 

Ibi. 

Lbs.  07  SuoAB  oox- 

TAIBBD. 

Lbs0  ih  Molassbs,  akb 

SKIXMIBOS,  at  18  PBB 
OBBT. 

Amoobt  of  dbt  SaOAB 

YXBLDBD  BT  OVS  ACBB, 
LB8. 

At  18 
percent 

At  90    1   AC  82 
percent,  percent 

At  18  1   At  80. 
percent,  percent 

At  83 
percent. 

At  IS 

percent. 

At  80       At  82 
percent,  percent. 

70 

39,200 

7066 

7840 

8624 

IbB. 
588 

lbs. 
653 

lbs. 
718 

Ibf. 
6468 

Ibe. 
^187 

Ibn. 
7906 

75 

42,000 

7560 

8400 

9240 

680 

700 

770 

6930 

7700 

8470 

80 

44^800 

8064 

8960 

9856 

672 

746 

821 

7392 

8214 

9085 

Produce  op  One  Acre,  in  Juice  and  Sugar,  when  it 
YIELDS  Thirty  Tons  of  Canes. 


Ja{ce 
ob- 
tained. 

Per 
cent. 

Amoant  ol 
Juice. 

lbs. 

LB8.  07  SUOAB  CO  B- 
TAIBBD. 

LbSS  Ur   MOLABSES  AND 

Skhcxxhos,  at  18 

PBB  CBWT. 

Amount  op  dbt  Suo  \b 

TIBLDBD  BY  OKB  ACBB, 
LBS. 

At  18 

percent 

At  80 
percent. 

At  28 
percent 

At  18 
percent 

At  80 
percent 

At  82 
percent 

At  18 

percent* 

At  80 
percent 

At  88 
percent. 

70 
75 
80 

47,040 
60,400 
63,760 

8,468 
9,092 
9,077 

9,408 
10,080 
10,762 

10,348 
11,088 
11,827 

lbs. 
705 

757 

806 

lbs. 
792 

840 

896 

lbs. 
862 

924 

994 

lbs. 
7,763 

8,335 

8,871 

lbs. 
8,616 

9,240 

9,850 

lbs. 
9,486 

10,164 

11,173 

From  these  statements,  it  appears  that  if  we  obtain  from 
our  canes  70  per  cent,  only,  of  their  weight  in  juice,  and  if 
that  juice  is  only  of  a  density  of  10^  by  Baume's  saccha- 
rometer  (about  18  per  cent.),  we  may  secure  from  them, 
in  the  former  case  (25  tons  of  canes  per  acre),  6,468  lbs. 
(about  2f  tons)  of  dry  sugar,  and  688  lbs  of  molasses; 
in  the  latter  case  (30  tons  per  acre)  we  may  obtain  7,763  lbs, 

0  o 
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(nearly  3  J  tons)  of  dry  sugar,  and  706  lbs.  of  molasses  from 
one  acre  of  land. 

But  if  the  density  of  the  syrup  should  be  12^  Baume,  or 
22  per  cent.,  at  25  tons  of  canes  per  acre,  we  might  obtain 
7,906  lbs.  (more  than  3i^  tons)  of  dry  sugar,  and  718  Ibft  of 
molasses,  from  one  acre ;  or  if  at  30  tons  of  canes  per  aere, 
then  9,486  lbs.  (nearly  4  J  tons)  of  dry  sugar,  and  862  lbs.  of 
molasses,  from  one  acre  of  land. 

If  we  go  up  the  scale  to  80  per  cent  of  juice,  from  30 
tons  of  canes,  at  12°  Baume,  we  arrive  at  the  startling 
amount  of  11,173  lbs.  (or  very  nearly  5  tons)  of  dry  sugar, 
and  994  lbs.  of  molasses,  from  one  single  acre  of  land. 
This  is  certainly  double  the  quantity  of  sugar  usually 
potted  from  an  acre  of  good  plant«oanes.  I  say  potted, 
because  a  ton  hogshead  seldom  weighs  more  than  1,700 
to  1,800  lbs.  when  it  reaches  Europe;  but,  in  addition  to 
the  sugar  actually  potted,  we  must  allow  for  about  60  to 
80  gallons  of  molasses  per  ton :  say,  from  2|  tons,  about 
175  gallons  of  molasses,  or  175  gallons  of  rum. 

This  would  bring  the  yield  in  the  latter  case  to  2|  hogs- 
heads, weighing  in  England  1,750  each  =  4,376  lbs.  of 
sugar,  and  175  gallons  of  rum,  20  per  cent,  over  proof; 
to  compare  with  which  we  may  take  the  former  case  of 
11,000  lbs.  of  sugar,  weighing  the  same  in  England,  and 
83  gallons  of  rum,  15  per  cent,  over  proof. 

In  comparing  these  two  statements,  let  the  planter  inquire 
minutely  as  to  the  number  of  managers  who  do  actually 
and  truly  send  to  England  4,375  lbs.  of  sugar,  and  175 
gallons  of  rum,  as  the  produce  of  one  acre  of  land.  Not 
merely  send  it  from  the  estate,  for  that  is  not  the  question, 
but  land  in  England  that  quantity.  After  satisfying  him- 
self on  this  point,  let  him  look  calmly,  and  without  bias, 
into  the  calculation  I  have  made ;  and,  if  his  mind  be  di- 
vested of  prejudice,  there  can  be  no  doubt  whatever  but 
he  will  acknowledge,  that  30  tons  of  canes  is  no  unusual 
quantity  from  one  acre ;  that  80  per  cent,  of  juice  may  be 
obtained  from  such  canes,  and  that  a  density  of  12^  Baume's 
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saccharometer,  or  22  per  cent.,  is  neither  impossible  nor 
improbable,  as  24  and  25  per  cent,  are  sometimes  obtained. 
Haying  clearly  acknowledged  these  primary  positions,  there 
cannot  remain  the  shadow  of  a  (reasonable)  doubt  as  to  the 
perfect  practicability  of  securing  the  results  I  haye  stated. 
But,  as  a  ready  reference,  I  giye  the  following  brief 
summary  of  those  points  which  should  chiefly  engage  the 
planter's  attention : — 

1.  The  selection  of  two  good  descriptions  of  cane  for  cul- 
tiyation  on  eyery  estate. 

2«  The  selection  of  a  good^  strong,  workable  soil ;  such  as 
brick-mould,  &g. 

3.  The  cultivation  of  the  land  by  means  of  the  plough 
and  other  agricultural  implements,  instead  of  by  manual 
labour.  The  constant  ploughing  and  pulverization  of  the 
soiL  The  careful  planting,  moulding,  cleaning,  banking, 
and  trashing  of  the  cane:  being  yery  particular  to  have 
no  green  leaf  taken  from  the  growing  plant. 

4.  The  strict  application  of*  the  principles  so  fully  ex- 
plained, viz.,  to  manure  the  cane  with  its  own  trash,  plough- 
ing it  in  whilst  green ;  to  use  as  manure  other  vegetable 
substances,  in  order  to  form  humus  in  the  soil ;  and  very 
especially  to  eschew  all  manures  supplying  ammonia  to 
plants:  such  as  guano,  cattle-pen  manure,  &c. ;  also  to  be  very 
cautious  in  applying  manure  containing  large  quantities 
of  saline  substances:  such  as  salt-water,  sea-salt,  sea-mud, 
ashes  of  plants,  &c.  &c.,  as  they  do  great  injury  when  in 
excess. 

6.  The  careful  consideration  and  determined  pursuance  of 
irrigation  on  a  proper  and  practically  useful  scale. 

6.  The  selection  of  really  good  and  honestly  made  im- 
plements. 

7.  The  judicious  construction  and  arrangement  of  the 
manufactory,  and  the  extreme  importance  of  possessing  ma- 
chinery of  the  most  improved  character,  and  the  best  work- 
nmnship. 

8.  The  enormous  loss  that  is  sustained  by  estates,  from 

c  c  2 
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the  inefficient  action  of  most  of  the  mills  now  in  use ;  the 
utter  neglect  of  t];ie  all-important  subject  of  defecation; 
the  unsuitable  character  of  many  of  the  eyaporating  pans 
now  in  use ;  the  ruinous  method  of  concentration  so  com- 
monly practised ;  and  the  improper  courses  adopted  in  the 
mismanaged  processes  of  crystallization  and  subsequent 
drainage. 

All  this  may  be  remedied  in  an  extremely  simple  manner. 
— 1st,  By  the  employment  of  good  and  efficient  mills 
and  machinery.  2ndly,  By  adopting  the  means  of  defeca- 
tion pointed  oat ;  so  as  to  bring  the  cane  liquor,  as  nearly 
as  possible,  to  a  state  of  pare  sugar  and  water  before  it  is 
allowed  to  enter  the  evaporating  pans.  3dly,  When  there,  by 
being  careful  always  to  keep  a  sufficient  quantity  of  liquor 
in  the  pans,  to  remove  all  risk  of  burning ;  and  to  skip  the 
charge  when  the  temperature  denotes  230^  of  Fahrenheit. 
4thly,  By  concentrating  on  the  low  principle  to  the  desired 
proof,  if  that  indicated  by  230°  or  232°  does  not  please; 
but  paying  great  attention  to  the  maxim  of  boiling  low,  so 
as  to  secure  a  perfect  crystallization  and  a  rapid  draining, 
that  there  may  be  nothing  further  to  drain  off  when  the 
sugar  quits  the  curing-house.  5thly  and  lastly,  By  drying 
the  sagar  before  it  is  packed  for  exportation. 

By  paying  attention  to  these  points,  I  am  convinced  that 
the  planter  will  find  his  land  yield  him  twice  or  thrice  what 
it  hitheii;o  has  done ;  and  that  at  a  cost  very  little  beyond 
what  he  now  expends  without  any  profit  to  himself. 

There  can  be  no  question,  that,  from  a  combination  of  cir- 
cumstances, sach  as  inefficient  machinery,  gross  neglect,  and 
general  mismanagement,  not  more  than  one-half  the  sugar 
contained  in  the  cane  is  obtained  by  the  planter.  It  is 
to  remedy  this  that  I  have  laboured  in  writing  this  work. 
I  know  what  a  thankless  and  ungracious  office  it  is  to 
find  fault;  yet,  to  overcome  the  rainous  defects  of  the 
present  system  of  cultivation  and  manufacture,  it  is  im- 
peratively necessary  that  every  fault  be  exposed,  before 
we  can  hope  for  a  beneficial  change  of  system.     In  con- 
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eluding  this  important  subject,  I  can  only  earnestly  call 
on  the  planting  community  to  arouse  their  energies,  and 
to  keep  pace  with  the  vast  improvements  Ihat  are  springing 
up  in  every  department  around  us,  instead  of  suflfering  the 
reproach  of  being  the  only  profession  in  which  no  im- 
provement is  manifested.* 

*  The  recent  researches  of  the  eminent  French  chemist,  M.  Casaseca,  upon 
cane-jnice,  at  the  HaraDna  in  Cuba,  have  demonstrated  clearly  the  enormous  loss 
which  sugar  planters  suffer  by  the  imperfection  of  their  manufacturing  processes. 
His  results  confirm  those  previously  made  by  M.  Peligot,  in  Paris,  and  show  that 
cane-juice  eraporated  in  vacuo  at  the  atmospheric  temperature,  yields  in  100 
parts,— 

Crystalline  white  sugar 20*94 

Water 78-80 

Mineral  substances 0*14 

Organic  matter,  different  from  sugar 0*12 

100*00 

The  cane  from  which  the  above  juice  was  drawn  is  called  canade  la  tierra,  in 
Cuba.  The  juice  of  the  Otaheite  cane  is  identical  with  the  preceding.  But  the 
proportions  of  ligneous  fibres  in  the  two  canes  are  very  different;  that  of  ki  tierra 
containing,  according  to  M.  Casaseca,  16*4  per  cent,  while  that  of  Otaheite 
contains  only  10*0.  Other  canes,  however,  differ  in  this  respect  considerably  from 
these  two  varieties.  The  average  quantity  of  grained  sugar  obtained  from  cane 
juice  in  our  Colonial  plantations,  is  probably  not  more  than  one-third  of  the 
quantity  of  crystalline  sugar  in  the  juice  which  they  boiL — {Ure's  JHetioway  qf 
Arts  and  Mannfaetures,    Supplement,) 
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CHAPTER    IX. 

ON   THE   DISTILLATION   OF   RUM. 

Bum  is  the  spirit  which  is  made  on  sugar  estates  from  the 
molasses  and  skimmings  resulting  from  the  manufacture  of 
sugar. 

It  is  never  made  from  sugar  itself,  but  from  the  molasses 
that  drains  from  the  sugar  during  the  process  of  curing  : 
although,  in  Calcutta  and  many  other  places,  there  is  a  spirit 
made  from  treacle,  bad  sugar,  &c.  which  is  sometimes  called 
rum ;  but  it  is  in  no  way  like  the  pure  spirit  manufactured 
in  Jamaica.  Being  made  from  molasses  and  skimmings,  it 
is  advisable  to  notice  those  two  products;  and,  together  with 
them,  the  exhausted  wash  commonly  named  dunder. 

Molasses,  proceeding  from  sugar  such  as  that  made  in 
our  colonies,  comprises  crystallizable  and  uncrystallizable 
sugar,  gluten  or  albumen,  and  other  organic  matter  which 
has  escaped  separation  during  the  process  of  defecation  and 
evaporation,  together  with  saline  matter  and  water.  All 
these  more  or  less  abound ;  according  to  the  soil  whereon 
the  canes  are  grown,  and  the  degree  of  attention  that 
has  been  paid  to  the  manufacture  of  the  juice.  Tims, 
in  rich  alluvial  soils,  the  quantity  of  saline  matters  is  very 
great  in  the  cane-juice,  and,  as  a  natural  consequence, 
in  the  molasses.  Avequin  gives  the  following  analysis  of 
molasses,  resulting  from  canes  grown  in  the  rich  alluvial 
soil  of  Louisiana,  as  comprised  in  20  lbs. :  good  crystalliz- 
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able  sugar,  16  lbs. ;  salts  and  organic  matter,  1  lb. ;  and 
water,  4  lbs.  He  states  the  salts  to  be  acetate  of  potash, 
chloride  of  potassium,  sulphate  of  potash,  biphosphate  of 
lime,  silica,  and  acetate  of  lime.  The  organic  matter  he 
states  to  be  gum,  or  a  substance  much  resembling  it,  con- 
stituting about  one-ninth  of  the  foreign  matters  contained  in 
the  whole. 

According  to  this  analysis,  he  makes  out  the  good  crystal- 
lizable  sugar  to  be  75  per  cent. ;  the  saline  matter  to  be 
4*35  per  cent,  and  the  organic  matter  only  '66  per  cent,  of 
the  whole.  It  appears  to  me  that  this  analysis  must  be  in- 
correct, to  a  degree  quite  absurd ;  for  he  gives  us  all  the 
sugar  contained,  as  *'good  crystallizable  sugar:"  he  can 
discover  no  t^ncrystallizable  sugar^  whilst  he  declares  the 
presence  of  4*35  per  cent,  of  saline  matter.  It  is  difficult 
for  us  to  reconcile  this  with  what  we  know  commonly 
happens :  first,  we  must  convince  ourselves  that  the  manu- 
facture of  the  sugar  had  been  perfected  under  the  most 
favourable  conditions,  in  order  to  prevent  the  fonnation  of 
glucose  or  uncrystallizable  sugar,  by  burning  or  concentra- 
tion at  a  high  temperature.  Secondly,  that  so  large  a  pro- 
portion of  saline  matter  could  exist  in  contact  with  sugar, 
without  rendering  a  portion  of  it  uncrystallizable.  Thirdly, 
that  4  lbs.  of  cold  water  is  capable  of  holding  in  solution 
1 5  lbs.  of  sugar ! !  When  we  can  credit  all  this,  we  may 
then  place  some  faith  in  such  an  analysis ;  but  until  we  can 
reconcile  these  improbabilities,  we  cannot  but  consider  it  as 
being  an  unaccountable  error. 

The  generality  of  molasses  produced  in  our  colonies,  has 
much  more  organic  and  far  less  saline  matter,  whilst  water 
is  more  abundant ;  and  the  crystallizable  and  uncrystalliz- 
able sugar  exist,  in  greater  or  less  relative  proportions, 
according  to  the  circumstances  attendant  on  the  manufac- 
ture of  the  sugar  from  which  the  molasses  has  drained. 
These  circumstances  chiefly  relate  to  the  action  of  .alkalis, 
acids,  and  heat,  together  with  that  of  the  azotised  substances, 
such  as  gluten  or  vegetable  albumen,  on  the  crystallizable 
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sagar ;  which  is  thereby  changed  into  uncrystallizable  sngar. 
Thus,  an  excess  of  lime  used  in  clarification,  the  excess  of 
an  acid,  whether  used  as  a  reagent,  or  produced  by  the 
action  of  heat  (see  page  347),  or  an  excess  of  heat  daring 
concentration,  or  its  efiects  daring  evaporation  when  the 
vessels  are  not  properly  filled,  convert  crystallizable  into 
uncrystallizable  sugar :  and  to  these  we  may  add  the  action 
of  the  azotised  as  well  as  the  saline  substances  contained  in 
the  cane-liquor.  It  will  be  seen,  therefore,  that  the  quality 
of  molasses  depends,  not  only  on  the  quality  of  the  cane- 
juice,  but  also  on  the  degree  of  skill  and  attention  bestowed 
on  its  manufacture.  According  to  the  plans  laid  down  in 
the  preceding  chapters,  an  extremely  small  quantity  of 
molasses  should  result  in  the  manufacture  of  sugar ;  and 
such  molasses  ought  to  be  comprised  of  uncrystallizable 
and  (very  little)  crystallizable  sugar  and  water  alone :  except 
in  cases  where  saline  substances  abound  in  the  juice  and 
cannot  be  got  rid  of;  then,  of  course,  these  would  be  added 
to  the  sugar  and  water  comprising  the  molasses. 

Molasses,  which  contains  an  azotised  substance,  such  as 
glutinous  or  albuminous  matter,  possesses  in  itself  elements 
necessary  to  fermentation :  id  esty  it  contains  sugar,  water, 
and  gluten  ;  which  latter,  acting  as  a  ferment,  speedily  dis* 
poses  the  whole  mass  to  fermentation :  thus  we  very  fre- 
quently see  molasses  fermenting  in  the  receiver  in  the 
curing-house,  before  it  can  be  used  in  setting  up  wash. 
This  tendency  to  fermentation  is  greatly  increased  by  the 
addition  of  water,  which  reduces  its  density;  hence  we 
find,  in  curing-houses  where  clay,  pond  weed  (se^wah),  or 
wetted  gunnie  bags  are  placed  on  the  sugar  to  whiten  it, 
that  the  water  in  these,  mixing  with  the  molasses,  causes 
fermentation  very  quickly. 

Shxmmmgs  comprise  the  matters  separated  from  the  cane- 
juice  during  the  processes  of  defecation  and  evaporation : 
thus  we  have  the  thick  crust  of  scum  thrown  up  in  the  da- 
rifiers,  the  scum  of  the  precipitators  and  evaporators,  and 
the  precipitates  in  both  clarifiers  and  precipitators ;  together 
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with  these,  there  is  a  proportion  of  cane-liquor  mixed  with 
the  yarious  scam  and  precipitates,  and  a  large  quantity  of 
water  which  has  been  used  in  washing  down  and  cleansing 
the  Tarious  vessels  and  gutters  ;  and  further,  every  time  the 
liquor  is  "  boiled  off"  in  the  evaporators  (which  occurs, 
perhaps,  every  Saturday  night),  there  is  a  quantity  of  what 
is  termed  "sweet  liquor,"  which  results  from  the  washing 
the  boiling  pans,  &c.  receive.  All  these,  running  together 
into  the  distil-house,  become  mixed  in  the  skimmings  re- 
ceiver, and  are  denominated  feculencies ;  the  liquor  of  which, 
when  clarified,  is  drawn  down,  as  will  be  explained,  under 
the  name  of  Skimmings. 

It  therefore  is  evident,  that  these  feculencies  are  com- 
prised of  the  foreign  matters  existing  in  cane-juice :  such  as 
woody  fibre,  gluten,  green  fecula,  wax,  gum,  and  earthy 
matters,  together  with  more  or  less  cane-liquor,  water,  and 
the  substances  used  in  defecation.  The  scum  and  precipi- 
tates, deprived  of  their  accompanying  liquor,  are  pro- 
nounced by  Avequin  to  be  composed  of  waxy  matter,  green 
matter,  albumen,  woody  fibre,  biphosphate  of  lime,  silica, 
and  water. 

Skimmings  then,  contains,  in  itself,  the  elements  essential 
to  fermentation;  and,  accordingly,  we  find  that  it  very 
rapidly  passes  into  fermentation  when  left  to  itself:  but,  in 
consequence  of  the  glutinous  matter  being  in  excess  of  the 
sugar,  this  latter  is  speedily  decomposed,  and  the  second  or 
acetous  fermentation  commences  very  frequently  before  the 
first  is  far  advanced. 

When  the  feculencies  arrive  in  the  distil  house,  they  are 
not  considered  fit  for  use,  until  a  separation  has  taken  place 
between  the  liquid  and  the  solid  parts ;  when  the  clear  liquid 
is  drawn  off  as  skimmings,  to  be  employed  in  setting  up 
wash. 

Dunder  or  (redundar)  is  the  fermented  wash  after  it  has 
undergone  distillation,  by  which  it  has  been  deprived  of  the 
alcohol  it  contained.  It  is  quite  amusing  to  hear  the  dif- 
ferent opinions  as  to  the  nature  of  dander,  and  its  use  in 
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distillatiou.  First  we  had  Bryan  Edwards,  then  Porter, 
then  Ure,  then  Dabrunfaut,  and  a  host  of  others,  all  attri- 
bating  to  dander  qualities  that  do  not  belong  to  it ;  and  all 
seemingly  quite  unacquainted  with  its  true  properties.  It  is 
not  more  than  a  few  days  ago,  that  I  was  asked  by  a  person 
why  yeast  was  not  used  by  our  sugar  planters  as  Kfermmt^ 
instead  of  dunder ;  intimating  in  very  significant  terms,  that 
he  considered  all  the  West  India  distillers  a  very  choice  pack 
of  fools.  Now,  this  person  says  that  he  has  been  for  a  long 
while  manager  of  one  of  the  largest  distilleries  in  the  world. 
He  has  written  a  pamphlet  on  distillation,  with  a  view  to 
enlighten  the  minds  of  all  distillers,  and  no  doubt  fancies  him- 
self possessed  of  all  possible  knowledge  of  the  subject.  And 
yet  this  person,  who  is  a  clever  man,  and  no  doubt  rery 
competent  to  instruct  English  distillers,  does  not  know  what 
dunder  is,  or  what  is  its  use  in  the  fermentation  of  wash.* 

Mr.  Whitehouse  (of  Jamaica,  now  deceased)  is  the  only 
person  in  whose  writings  a  correct  explanation  is  given : 
at  least  I  have  met  it  in  no  other.  But  had  that  gen- 
tleman looked  somewhat  more  closely  into  ^  Liebig*s 
Organic  Chemistry,'  he  would  have  seen  an  instance  quite 
analogous,  mentioned  by  that  great  authority,  which  would 
have  rendered  his  (Mr.  W.'s)  ideas  on  the  subject  much 
more  clear.  Speaking  of  the  wash  from  which  brandy  is 
obtained,  and  the  wort  for  making  beer,  Liebig  says, 
"  the  principal  diiference  in  the  preparation  of  the  two 
liquids  is, 'that  in  the  fermentation  of  wort,  an  aromatic 
substance  (hops)  is  added ;  and  it  is  certain  that  its  presence 
modifies  the  transformations  which  take  place.  Now  it  is 
known  that  the  volatile^  oil  of  mustard,  and  the  empyreu- 
matic  oils,  arrest  completely  the  action  of  the  yeast;  and 
although  the  oil  of  hops  does  not  possess  this  property, 
still  it  diminishes  in  a  great  degree  the  influence  of  decom- 
posing azotised  bodies  upon  the  conversion  of  alcohol  into 
acetic   acid.    There  is,   therefore,  reason    to  believe  that 

*  Such  as  is  peculiar  to  sugar  estate  distiUeries. 
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some  aromatic  substances,  when  added  to  fermenting  mix- 
tures, are  capable  of  producing  very  yarious  modifications 
in  the  natare  of  the  products  generated." 

The  action  of  dunder,  in  wash  made  of  molasses,  skimmings 
and  water,  has  a  similar  effect  to  hops  or  oil  of  hops  in  wort. 
It  is  the  aromatic  substance  which  modifies  the  changes  or 
transformations  taking  place  during  fermentation:  it  in- 
creases the  density  of  the  liquor,  preventing  that  violent 
fermentation  during  which  so  much  alcohol  is  lost;  and 
keeps  the  liquor  comparatively  cool  in  temperature,  and 
slow  in  its  motion. 

Dunder,  to  be  good,  should  be  light,  clear,  and  slightly 
bitter ;  it  should  be  quite  free  from  acidity,  and  is  always 
best  when  fresh.  * 

Many  causes  affect  the  quality  of  dunder;  and,  very  often, 
many  rounds  of  the  house  are  injured  from  the  distiller 
using  dunder  that  is  acid,  or  that  which  is  heavy,  thick,  and 
viscid.  When  wash  is  set  up  with  too  large  a  proportion 
of  sweets,  the  fermentation  lasts  until  all  the  gluten  or  fer- 
ment has  undergone  decomposition  and  become  precipitated ; 
when  it  ceases  for  want  of  more  ferment :  the  sugar  which 
still  remains  in  the  wash  undecomposed  is,  therefore,  incap- 
able of  being  resolved  into  alcohol ;  but  instead^  passes  into 
the  still  with  the  wash,  and  is  discharged  in  the  dander, 
still  in  the  form  of  sugar.  The  consequence  of  which  is, 
that  the  dunder,  on  cooling,  speedily  commences  to  ferment, 
and  works  away  again,  more  like  wash  than  dunder ;  to  the 
great  alarm  of  many  juvenile  distillers,  who  term  it  "live 
dunder,"  and  very  frequently  throw  it  away,  fancying  it  will 
injure  their  wash:  whereas  such. dunder  should  be  imme- 
diately used  to  set  up  fresh  wash,  or  be  at  once  redistilled ; 
as  the  fermentation  only  arises  from  the  undecomposed 
sugar  being  acted  on  by  the  renewed  activity  of  the  ferment 

*  Bunder,  as  it  is  discharged  from  the  still,  runs  into  dunder  receivers  (placed 
on  a  lower  level  than  the  still),  from  which  it  is  pumped  up,  when  cool,  into  tlie 
upper  reeewers,  where  it  clarifies,  and  is  then  drawn  down  into  the  fermenting 
dstems,  as  required.  WeU  clarified  dunder  will  keep  for  six  months  without  any^ 
injury. 
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Good  dunder  (which  does  not  contain  sugar  undecom- 
posedy  as  in  the  above  case)  may  be  considered  to  be  wash, 
depriyed  by  distillation  of  its  alcohol,  and  much  concentrated 
by  the  boiling  it  has  been  subject  to;  whereby  the  sub- 
stances it  contains,  as  gluten,  gum,  oils,  &c.  have  become, 
from  repeated  boilings,  so  concentrated,  as  to  render  the 
liquid  mass  a  highly  aromatic  compound.  In  this  state 
it  contains  at  least  ttoo  of  the  elements  necessary  to  fer- 
mentation ;  so  that  on  the  addition  of  a  third,  viz.  sugar, 
that  process  speedily  commences. 

From  these  observations  it  is  seen  that  molasses  and 
skimmings  each  contain  sugar,  gluten,  and  water ;  so  that 
fermentation  will  occur  spontaneously  in  them  without  the 
intervention  of  any  foreign  substance,  such  as  yeast;  and 
that  dunder  contains  gluten,  and  water,  as  well  as  an  aromatic 
bitter  principle. 

With  this  view  of  their  character  and  action,  we  will 
next  proceed  to  the  working  detail,  and  the  considerations 
connected  therewith.  As  the  feculencies  flow  into  the  distil- 
house,  they  are  collected  in  what  are  termed  skimmings- 
receivers,  each  of  which  generally  hold  about  300  or  400 
gallons.  They  are  always  lined  with  sheet-lead,  or  very 
thin  copper,  and  are  provided  with  a  cock  to  draw  off 
the  contents.  A  receiver  being  full,  it  is  allowed  time 
to  clarify ;  after  which,  the  clear  liquor,  now  termed  skim- 
mings, is  drawn  down  into  the  mixing  cistern,"*  if  there  be 
one,  or  otherwise  into  the  fermenting  cistern  direct:  all 
the  scum  and  impurities  remaining  in  the  receiver  should 
be  run  off  into  the  receiver  which  is  immediately  beneath  it, 
and  there  mixed  with  100  or  200  gallons  of  water,  (hot,  if  it 
be  at  hand)  and  well  stirred  up  for  some  considerable  time, 
in  order  to  separate  entirely  all  the  sugar  that  may  remain 
entangled  in  the  interstices  of  the  gummy  and  glutinous 
textures.    This  stirring  being  continued  until  all  the  sugar 

*  I  am  quite  convinced  that  there  is  no  necessity  for  a  musing  cistern  i  it  only 
entails  additional  labour  without  any  accompanying  benefit.  I  would  never  think 
of  using  it. 
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is  washed  oat,  the  mass  is  allowed  to  rest  for  some  time  that, 
it  may  clarify  again  ;  but,  if  grounds  exist  for  apprehending 
fermentation  or  acidity,  a  little  sulphurous  acid  (from  burn- 
ing one  or  two  sulphur  matches)  in  the  one  case,  and  lime 
in  the  latter,  may  be  added.  When  the  liquid  has  clarified, 
the  clear  liquor  may  be  drawn  off  into  the  fermenting  cis- 
terns to  aid  in  setting  up  the  wash.  I  am  aware  that  this 
washing  of  the  feculent  mass  is  seldom  practised;  but  it 
most  certainly  ought  to  be,  for  otherwise  the  sweets  con- 
tained will  be  thrown  away,  and  consequently  much  loss 
will  accrue. 

It  must  be  borne  in  mind  that  alcohol,  or  the  spirit  which 
we  call  rum,  is  obtainable  from  sugar  alone;  the  ferment 
being  only  necessary  to  assist  the  decomposition  of  the  sugar. 
"  The  analysis  of  cane-sugar  proves  that  it  contains  the  ele- 
ments of  carbonic  acid  and  alcohol,  minus  1  atom  of  water. 
In  the  transformation  of  sugar,  which  is  called  fermentation, 
its  elements  are  divided  into  two  portions :  the  one  carbonic 
acid,  which  contains  f  of  the  oxygen  of  sugar ;  and  the  other 
alcohol,  which  contains  all  its  hydrogen.  Th^nard  obtained 
from  100  grammes  of  cane-sugar,  0*5262  of  absolute  alcohol 
(and  0*5127  of  carbonic  acid) ;  100  parts  of  sugar  from  the 
cane,  yield,  therefore,  103*89  parts  of  carbonic  acid  and 
alcohol.  The  entire  carbon  in  these  ["products  is  equal  to 
42  parts ;  which  is  exactly  the  quantity  originally  contained 
in  the  sugar.  The  alcohol  and  carbonic  acid  produced  by 
the  fermentation  of  a  certain  quantity  of  sugar,  contain 
together  one  equivalent  of  oxygen,  and  one  equivalent  of 
hydrogen;  the  elements,  therefore,  of  one  equivalent  of 
water,  more  than  the  sugar  contained.  The  excess  of 
weight  in  the  products  is  thus  explained  most  satisfactorily : 
it  is  owing,  namely,  to  the  elements  of  water  having  taken 
part  in  the  metamorphosis  of  the  sugar.  The  carbon  of 
sugar  does  not  exist  in  it,  as  carbonic  acid ;  neither  does  its 
hydrogen  exist  as  alcohol :  sugar  contains,  therefore,  neither 
alcohol  nor  carbonic  acid;  so  that  these  bodies  must  be  pro- 
duced by  a  different  arrangement  of  its  atoms,  and  by  their 
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union  with  the  elements  of  water.  In  this  metamorphosis 
of  the  sugar,  the  elements  of  the  yeast  (ferment  or  glutiiioas 
matter),  by  contact  with  which  its  fermentation  was  effected, 
take  no  appreciable  part  in  the  transposition  of  the  elements 
of  the  sugar ;  for  in  the  products  resulting  from  the  action, 
we  find  no  component  part  of  this  substance/'* 

From  this  we  perceire  that  the  ferment  (which  in  cane* 
wash  is  the  gluten  or  albumen)  produces  by  contact  the 
fermentation  of  the  sugar ;  but  that  the  alcohol  is  formed 
from  the  elements  of  the  sugar  itself,  minus  1  atom  of  water, 
which  it  derives  from  the  surrounding  body  of  water. 

On  the  quantity  of  sugar  contained  in  a  wash,  therefore, 
is  the  quantity  of  alcohol  dependent;  the  ferment  being 
merely  the  motive  power,  if  I  may  so  term  it  The  planter^ 
having  acquainted  himself  with  these  facts,  must  next  en- 
deavour to  ascertain  the  conditions  under  which  fermenta- 
tion will  proceed  most  advantageously,  and  the  wash  yield 
its  maximum  amount  of  spirit.  I  say  spirit,  because  the 
sugar  planter  wants  to  make  rum,  not  alcohol ;  if,  therefore 
the  chemist  can  obtain  from  100  lbs.  of  sugar,  60  lbs.  of  absolute 
alcohol,  (of  791  specific  gravity,  at  68^  Fahr.)  the  question  is, 
how  much  rum  of  30  per  cent,  over  proof,t  should  the  same 
quantity  of  sugar  yield  in  the  colonial  distil-honse?  The 
planter  always  reckons  one  gallon  of  proof  rum  for  every 
gallon  of  molasses  that  he  uses.  Now  if  we  take  common 
average  molasses  as  containing  66  parts  sugar,  32  parts 
water,  and  3  parts  organic  matter  and  salts;  and  suppose 
that  by  careful  fermentation  and  distillation,  33  parts  (out  of 
65)  of  absolute  alcohol  be  obtained,  we  may  then  reckon 
33  lbs.  of  spirit,  or  about  4  gallons ;  which  is  a  return  of 
about  6f  gallons  of  rum,  30  per  cent,  over  proof,  from 
100  lbs.  of  such  molasses. j:  This  agrees  well  with  the 
planter's  calculation. 

*  Liebig,  p.  249. 

t  That  is,  we  will  tay,  130  gallons  of  spirit,  or  30  over  100,  taking  100  m  the 
standard  proof;  then  30  oyer  proof  would  be  130.  Its  specific  graYitjr,  with  the 
temperature  at  60°  Fahr.  is  8797. 

X  33  lbs.  of  absolute  alcohol  (specific -grayity  794,  at  60^  Fahr.)  will  require 
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Molasses,  however,  varies  very  much  in  quality,  and  at 
the  best  can  only  be  calculated  for  according  to  the  amount  of 
sugar  it  contains.     Moreover,  that  sugar  having  in   part 
suffered  change,  cannot  be  so  capable  of  affording  alcohol  as 
pure  sugar.    The  quantity  of  sugar  contained  in  the  skim- 
mings is  also  reckoned  in  the  per  centage  of  sweets  allowed 
to  each  cistern  of  wash :  but  nothing  can  be  more  loose  and 
uasatis&ctory  than  the  mode  of  calculating  the  saccharine 
value  of  skimmings  on  sugar  estates ;  some  planters  reckon- 
ing it  at  six  gallons  to  one  gallon  of  molasses,  whilst  others 
range  from  six  to  ten  gallons.     It  is  very  evident  that  the 
quidity  of  the  skimmings  must  be  dependent  on  the  quantity 
and  quality  of  the  cane-juice  mixed  with  it,  and  the  relative 
proportion  of  water  used  in  cleansing  the  various  vessels 
and  gutters.    I  think,  on  the  whole,  that  it  may  be  taken  at 
from  eight  to  ten  gallons  of  skimmings  to  one  gallon  of  good 
molasses. 

Were  proper  instruments  used,  as  they  ought  to  be,  there 
could  be  no  uncertainty  on  this  point  whatever ;  whilst  the 
same  instruments  would  enable  the  planter  to  ascertain  the 
density  and  condition  of  his  wash  at  any  moment. 

In  setting  up  wash,  the  planter  must  first  get  his  house 
in  good  working  order ;  then  try  the  different  per  centages, 
to  find  which  suits  best  the  nature  of  the  locality :  for  it  is  an 
established  fact  that  some  distil-houses  will  work  best  and 
furnish  greater  returns  at  a  low  per  centage,  whilst  others 
require  a  higher  per  centage. 

From  my  own  experience,  I  believe  twelve  per  cent,  of 
sweets  to  be  the  best  and  most  economical  per  centage  that 
can  be  adopted  :  that  is,  ten  per  cent,  of  molasses,  and  two 
per  cent,  of  skimmings;  which  (allowing  ten  gallons  of 
skimmings  to  be  equal  in  saccharine  value  to  one  gallon  of 
molasses)  is  therefore  100  gallons  of  molasses,  and  200 
gallons  of  skimmings,  to  a  1,000  gallon  cistern.  In  my 
own  practice  I  always  use  a  large  quantity  of  dunder ;  and, 

16)  Dm.  of  water  to  reduce  it  to  30  per  cent,  over  proofs  specific  gravity  8797,  at 
60'>  Fahr.  =s  49}  lbs.  weight. 
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from  very  unmistakeable  eyidence,  I  am  thoroag-hlj  eon* 
yinced  that  it  exercises  a  most  beneficial  effect  on  the 
character  of  the  fermentation. 

When  I  was  a  planter  in  the  parish  of  Trelawnqr»  Jamaica, 
I  used  as  much  dander  as  any  one  in  the  island :  if  not  a  g^eat 
deal  more ;  yet  the  rum  I  made  was  yery  great  in  quantity, 
and  of  the  very  highest  quaUty,  At  that  period,  and  con- 
stantly since,  when  I  had  good,  light,  well  clarified  dander,  I 
yery  frequently  employed  no  water  whateyer,  in  setting  np  my 
cisterns,  preferring  the  use  of  dunder  entirely ;  and  the  ezod- 
lent  returns  I  haye  always  obtained  by  that  system,  fully 
conyince  me  of  the  correctness  of  the  practice.  The  great 
object  that  the  distiller  has  in  yiew,  in  conducting  his  fer- 
mentation, is  to  obtain  the  whole,  or  as  large  a  portion  as 
possible,  of  the  spirit,  that  the  quantity  of  sugar  he  employs 
is  capable  of  producing :  to  lose  none,  or  as  little  as  possi- 
ble, of  it  by  eyaporation  or  acetification. 

'  To  accomplish  this,  I  hold  it  as  essentially  necessary,  first, 
to  keep  the  fermenting  department  at  as  low  a  temperature 
as  is  possible  in  a  tropical  climate :  say  about  75^  to  80^  Fahr. 
if  it  can  be  accomplished;  and  secondly,  to  use  a  large 
quantity  of  dunder.  For  instance,  we  will  take  the  case  of 
a  1000  gallon  cistern,  which  we  will  accordingly  proceed  to 
set  up.  First,  we  draw  down  (direct),  200  gallons  of  well 
clarified  skimmings,  60  gallons  of  molasses,  and  100  gallons 
of  clear  dunder ;  mix  them  well  together,  and  allow  fermen- 
tation to  commence.  This  yery  speedily  occurs ;  when  other 
50  gallons  of  molasses  are  added,  together  with  200  gallons  of 
water,  and  the  wash  is  allowed  an  hour  or  two  to  attain  a 
general  fermentation ;  on  seeing  which,  the  other  400  gallons 
of  dunder  is  run  into  the  cistern,  and  the  whole  mass  is 
thoroughly  mixed.  As  the  fermentation  goes  on,  a  little  dirt 
and  scum  will  be  thrown  up,  which  is  immediately  skinuned 
off;  and  the  temperature  of  the  wash  will  be  found  to  rise 
gradually,  until  it  attains  from  8^  to  10^  Fahr.  aboye  that  of 
the  house  itself.  If  the  temperature  be  found  to  rise  too 
high,  the  next  cistern  must  be  set  up  with  more  dunder  and 
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less  water ;  but  if  the  temperature  keeps  very  low,  and  the 
'WBsh  works  too  sluggishly,  less  may  be  used  next  time. 
The  next  criterion  is,  the  period  it  continues  working, 
and  the  quantity  of  rum  it  produces  on  distillation ;  the 
latter  being,  after  all,  the  great  object  for  which  we  are 
striving. 

Many  young  distillers  are  always  in  a  desperate  hurry  to  see 
their  fermentation  cease,  and  think  that  their  wash  cannot  fer- 
ment fast  enough.  I  am  constrained  to  say,  that  there  are  also 
some  old  distillers  who  partake  of  this  absurd  anxiety ;  not  re- 
flecting on  the  nature  of  thetransformations  which  the  elements 
of  the  sugar  are  undergoing,  and  the  conditions  which  are 
necessary  to  ensure  a  successful  issue. 

There  are  those  who  labour  very  industriously  to  show  that 
the  fermentation  of  wort  and  that  of  wash  is  identical ;  and 
that^  consequently,  yeast  should  be  made  use  of  in  distilleries 
on  sugar  estates :  altogether  overlooking  the  difference 
between  wort  made  from  malt,  and  wash  made  from  ihe 
saccharine  juice  of  the  cane,  together  with  molasses  and 
dunder. 

The  employment  of  yeast  on  estates  has  formed  the  ground- 
work of  many  a  delusive  promise,  for  which  our  unfortunate 
Colonists  have  had  to  pay.  Amongst  others,  Jamaica 
planters  no  doubt  entertain  a  very  vivid  recollection  of  the 
scheming  adventurer,  who  some  years  ago  played  such  havoc 
in  some  200  or  300  of  their  distilleries,  whilst  he  dipped  so 
deeply  into  their  purses.  It  is  necessary,  then,  again  to 
observe,  that  the  fermenting  principle  (gluten)  exists  in  large 
quantities  in  the  molasses,  skimmings,  and  dunder ;  and  con- 
sequently that  no  foreign  agent — such  as  yeast — ^is  necessary. 
Nay,  further,  that  such  is  extremely  undesirable ;  as  it  would 
change  altogether  the  character  of  the  fermentation* 

The  fermentation  of  wash  on  a  sugar  estate  is  somewhat 
allied  to  that  process  which  oecurs  in  the  making  of  '^  Bava- 
rian beer ;"  with  this  great  difference,  that  by  no  means  can 
the  temperature  be  kept  so  low  as  is  the  case  in  the  Bava- 
rian brewery.     The  similitude  chiefly  consists  in  the  fer- 

D   D 
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meniing  wash  throwing  up  no  frothy  soum,  bat  gradnally 
precipitating  the  ferment  as  it  decays :  or,  in  other  words, 
instead  of  the  gluten  reproducing  itself  (as  is  the  case  with 
yeast  in  worts),  it  is  destroyed  and  precipitated. 

The  fermentation  of  a  cistern  of  wash,  when  it  has  its  pro* 
per  proportion  of  dunder,  and  the  .house  is  kept  cool,  is 
moderately  slo w^  quite  uniform,  and  ultimately  very  complete : 
it  throws  up  no  froth  or  scum  (other  than  the  mere  extra- 
neous dirt),  but  gradually  precipitates  the  glutinous  ferment  as 
it  decays.  The  temperature  may  be  90^  or  upwards ;  but  the 
alcohol  is,  to  a  certain  degree  protected,  from  aoetification  by 
the  aromatic  principle  resident  in  the  dander ;  so  that,  when 
distilled,  the  wash  is  found  to  yield  from  ten  to  twenty  per 
cent,  more  spirit  than  if  less  dunder  had  been  used,  and  a 
higher  temperature  permitted.  It  has  been  fully  substan- 
tiated that  beer  made  according  to  the  Bavarian  process,  at 
a  temperature  not  exceeding  50  Fahr.  (see  Liebig,  page  298) 
contains  fully  20  per  cent,  more  alcohol  than  that  made  by 
the  common  process.  Liebig  gives  two  reasons  for  this :  viz. 
that  by  the  wort  being  fermented  in  very  wide  flat  vessels,  its 
gluten  is  decomposed  entirely  by  the  action  of  the  oxygen  of 
the  air,  instead  of  abstracting  any  portion  of  it  from  the  sugar 
contained ;  whilst  at  same  time  the  temperatare  is  so  low, 
that  the  oxygen  cannot  decompose  the  alcohol  which  is 
formed.  With  such  a  fact  before  us,  we  cannot  do  wrong  to 
try  (if  it  be  only  one  "  wide,  flat  vessel")  what  efiect  sach 
exposure  would  have  on  a  body  of  fermenting  wash,  set  up 
with  plenty  of  dunder,  and  in  a  distil-house  kept  as  cool  as 
possible. 

In  an  experiment  of  this  kind,  the  shallow  fermenting 
vessel  should  contain  a  quantity  equal  to  the  cisterns ;  and  the 
trial  washy  on  each  occasion,  should  be  first  mixed  all 
together,  then  divided,  half  to  the  former,  and  half  to  the 
latter,  so  that  no  difference  could  exist  in  the  quality  of  the 
wash. 

Half  a  dozen  trials  would  entirely  decide  whether  any 
benefit  accrued  from  the  surface  of  the  fermenting  wash 
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being  so  much  greater  and  so  much  more  exposed  to  the 
influence  of  the  oxygen  of  the  air.''^  We  could,  of  course, 
never  hope  to  keep  the  temperature  nearly  so  low  as  that 
mentioned  by  Liebig;  but,  as  I  have  found  in  my  prac- 
tice that  perfectly  open  cisterns  succeed  quite  as  well  as,  if  not 
much  better  than,  covered  ones,  I  am  led  to  believe  that  a 
much  more  extended  surface  would  be  far  from  producing 
unpleasing  results.  I  much  regret  not  having  tried  this 
hitherto ;  but  I  take  the  opportunity  of  suggesting  the  experi- 
ment 

Eight  days  Is  considered  a  very  desirable  time  for  a  cistern 
to  work  off,  and  mine  very  frequently  took  ten  or  even 
fourteen  days:  but  I  never  grew  impatient  with  them;  as 
I  always  found  my  account  in  the  excellent  return  they  gave 
me. 

On  one  occasion,  when  I  was  a  bookkeeper  on  an  estate  in 
Jamaica,  a  2,000  gallon  cistern,  which  I  set  up  at  the  same 
proportion  as  the  others,  took  three  weeks  and  three  days  in 
fermenting ;  so  that  I  thought  it  never  would  "  die."  Every 
day,  for  full  fifteen  days,  I  expected  to  see  it  had  subsided ; 
until  at  length,  being  in  want  of  the  cistern  to  set  up 
fresh  wash  in,  I  distilled  it  before  it  had  quite  done  ferment- 
ing, 

I  fully  expected  to  get  but  a  very  poor  return  from 
it,  as  it  had  been  fermenting  so  long ;  when,  to  my  surprise, 
I  obtained  320  gallons  of  rum  30  per  cent,  over  proof:  which 
was  something  like  80  to  100  gallons  more  than  I  had  ever 
obtained  from  such  cisterns  before,  I  naturally  conceived 
that  the  men  had  made  a  mistake  in  setting  up  the  cistern, 
by  putting  much  more  molasses  than  I  had  directed ;  but 
whether  it  was  so  or  not,  they  strenuously  denied  that  such 
was  the  case:  however,  I  distinctly  recollect  that  I  did 
not  use  any  water,  but  altogether  dunder,  in  setting  up  the 
wash, 

♦  The  water  of  rivers  and  streamlets,  as  containmg  oxygen  in  solution,  must  be 
better  for  setting  np  wash  than  that  of  wells,  tanks,  or  ponds ;  as,  no  doubt,  the 
mijor  portion  of  the  oxygen  employed,  is  abstracted  from  the  water. 
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In  fermenting  wash,  it  often  happens  that  the  fermen- 
tation in  a  few  days  will  subside  entirely,  although  a  con- 
siderable quantity  of  sugar  will  remain  in  it  undecomposed. 

This  will  arise  from  two  causes:  first,  from  the  fer- 
menting agent,  gluten,  not  being  in  sufficient  proportion 
to  the  sugar ;  whereby  only  a  portion,  equal  to  its  power 
of  stimulating  decomposition,  is  decomposed,  whilst  the 
sugar  in  excess  remains  unchanged:  secondly,  from  the 
action  of  the  alcohol;  which  is  sometimes  formed  so  rapidly 
and  in  such  quantities,  that  it  precipitates  the  gluten  before 
it  can  effect  its  transformation,  and  keeps  it  inert  for  some 
length  of  time,  thereby  arresting  the  fermentation  for  a  period. 

I  believe  that  in  sugar  estate  distilleries,  in  nineteen 
cases  out  of  twenty,  where  sugar  remains  in  the  wash 
undecomposed,  it  arises  not  from  the  want  of  ferment, 
but  from  its  being  thus  precipitated  by  the  alcohol :  hence, 
when  distillation  has  remoyed  this  spirit,  the  dunder  com- 
mences to  ferment  by  the  renewed  action  of  the  gluten. 

I  have  very  seldom  had  this  (what  is  termed)  live 
dunder;  from  always  making  my  distillermen  stir  up  the 
cisterns  of  wash  every  day,  by  which  means  the  precipi- 
tated gluten  was  brought  into  renewed  action  daily. 

In  the  foregoing,  will  be  found  everything  that  is  ne- 
cessary to  the  working  of  the  fermenting  house.  Whilst 
I  would  wish  to  direct  particular  attention  to  the  facts  de- 
tailed, I  would  also  wish  to  warn  planters  against  listening 
to  the  designing  tales  of  unprincipled  adventurers ;  who,  to 
fill  their  pockets,  will  promise  to  double  the  rum  crops  of 
an  estate,  with  the  same  quantity  of  molasses  and  skim- 
mings as  the  planter  at  present  uses.  It  must  not  be  for^ 
gotten  that,  by  the  most  scientific  methods  possible^  wash  can  only 
yield  an  amount  of  alcohol  equal  to  half  the  weight  of  the  sugar 
emvtained  in  the  molasses  and  skimmings  employed:  the  planter  s 
care  being,  by  a  judicious  admixture  of  the  materials;  by  keeping 
the  fermenting  house  as  cool  as  possible;  and  by  a  thorough  dis^ 
tiUation,  to  secure  the  whole,  or  as  much  as  he  can,  of  this 
amount  of  spirit :  more  he  cannot  by  any  possibility  obtain. 
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I  have  already  said,  that,  by  pursuing  the  mode  of 
manufacture  (of  sugar)  which  I  have  recommended,  ex- 
tremely little  molasses  will  accrue ;  and  the  same  also  ap- 
plies in  regard  to  the  skimmings  ;  consequently  there  will 
be  no  more  of  the  latter,  than  will  suffice  to  give  a  desirable 
tone  to  the  former :  hence  it  is  eviddnt  that  the  operations  in 
the  distil-house  will  be  reduced  to  a  very  small  scale. 

This,  indeed,  is  as  it  should  be  :  everything  is  converted 
into  sugar  that  can  be;  and  it  is  only  the  remnant  that 
ought  to  find  its  way  into  the  distil-house,  for  conversion 
into  rum. 

I  have  not  hitherto  remarked  on  a  point  that  is  of  ex- 
treme importance  in  the  distil-house— this  is  cleanliness! 
Cleanliness  is  particularly  required  in  every  department, 
from  the  mill-house  to  the  rum-store :  it  is  of  as  much 
importance  in  the  distil-house,  as  in  the  milling,  boiling, 
and  curing  departments;  and  the  planter  who  aims  at 
perfect  success  in  distillation,  must  be  nice  and  clean  even 
to  a  fault.  Every  vessel  should  be  constantly  washed  and 
scrubbed,  and  also  well  limed  down,  to  prevent  acidity; 
and  by  these  means  the  distil-house,  and  everything  that 
is  in  it,  should  always  be  perfectly  sweet  and  clean. 

We  now  leave  the  operations  in  the  fermenting  de- 
partment, and  enter  on  the  distillation  of  the  fermented 
wash.  The  apparatus  used  in  separating  the  alcohol  from 
the  wash,  is  generally  called  a  still;  but  the  descriptions 
of  still  have  so  multiplied  of  late  years,  that  some  300 
or  400  patents  might  be  mentioned,  if  it  were  of  any 
utility  doing  so.  I  will,  however,  confine  myself  to  a  notice 
of  thosfe  I  have  already  named. 

The  first,  which  is  one  of  the  earliest  improved  stills, 
is  Aat  invented  by  Corty,  and  afterwards  much  simplified 
by  Messrs!  Shears  &  Sons,  who  term  it  "  The  Patent  Sim- 
plified Distilling  Apparatus." 

Plate  XVIII.  is  a  representation  of  this  still :  A  being  the 
body  of  the  still  into  which  the  wash  is  put ;  B  is  the  still- 
head  ;  C,  C,  C,  are  three  plates  of  copper,  fitted  into  the 


406  DISTILLATION— 6HSi.B6'0  SIMPUFXBD  BTILL. 

upper  part  of  the  boxes  D,  D,  D ;  which  are  kept  at  a  regu- 
lated temperature  by  water  being  cond  acted  over  their  enter 
surface,  by  means  of  the  pipe  E,  and  the  distributing  pipes 
G,  G,  G.  The  spirit  vapour  then,  rising  from  the  body  of 
the  still,  meets  a  check  at  the  lowest  plate  C,  by  reason  of 
the  coolness  occasioned  by  the  water;  this  condenses  the 
grosser  part  of  the  vapour  and  throws  it  back,  whilst  the 
lighter  proceed  on  to  the  second  plate  C  ;  where  a  farther 
coolness  condenses  another  portion  of  the  vapour,  leaving  a 
much  purer  spirit  to  encounter  the  increased  coolness  at  the 
third  plate  C.  Here  the  last  separation  takes  place ;  the  aque- 
ous and  oleaginous  particles,  being  unable  to  sustain  the  tem- 
perature maintained,  fall  back  condensed,  and  only  a  very 
strong  spirit  passes  over  in  the  gooseneck.  By  means  of  the 
cock  F,  in  the  pipe  E,  the  supply  of  water  to  the  boxes  D,  can 
be  very  exactly  regulated ;  and,  as  a  natural  conseqnence, 
the  temperature  can  be  very  accurately  adjusted.''^  «,  is  a 
screw  cap  through  which  a  jet  of  steam  or  water  may  be 
sent,  to  clear  away  the  deposit,  which  otherwise  will  more 
or  less  accumulate  on  the  upper  surfaces  of  the  plates  C. 
At  the  lower  end  of  the  worm-pipe  is  affixed,  by  means  of  the 
brass  swivel  joint  screw  H,  a  gas  apparatus ;  which  the 
Messrs.  Shears  consider  a  very  important  part  of  the  im- 
provement. The  peculiar  form  of  the  pipe  I,  into  which  the 
spirit  runs  from  the  worm,  causes  it  to  be  filled  shortly  after 
the  still  commences  working ;  whilst  the  other  branch  pipe 
K,  rises  to  some  height,  then  returns  and  is  immersed  w 
the  small  box  L,  to  the  extent  of  about  2  inches  in  water. 
The  gas  from  the  still  escapes  by  this  pipe  through  the 
water ;  as  the  pressure  can  be  but  trifling. 

It  is  held,  that  by  means  of  this  gas  apparatus,  the  distUk- 
tion  proceeds  in  a  partial  vacuum,  and  that  thereby  there 
is  a  great  economy  in  fuel.    As  the  spirit  enters  the  ^f^orm 

*  If  the  temperature  of  the  upper  box  be  kept  at  174<>,  for  exampl^t  ^ 
alcoholic  Tapoor  Tvhich  passes  oyer  will  be  comprised  of  90  per  cent,  of  p<u« 
alcohol,  or  65  over  proof;  but  with  a  temperature  of  194°  Fahr.  the  rvfovi  will 
contain  only  66  per  cent,  pure  alcohol,  or  30  per  cent,  over  proof. 


PLAT£  XIX. 
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at  80  mnch  lower  a  temperature  than  in  the  old  stills,  that 
quantity  of  water  is  not  required  to  cool  the  spirit  vapour 
as  would  be  otherwise. 

I  have  never  worked  with  these  stills  myself;  but  I  have 
seen  many  employed  in  the  East,  and  always  heard  the  best 
character  given  of  them.  One  of  400  gallons  is  said  to 
work  off  four  to  five  charges  in  the  day  of  twelve  hours  ; 
yielding  a  spirit  on  an  average  of  36  per  cent,  over  proof: 
which,  for  rum,  is  considered  the  most  advantageous  strength 
to  run  it  at. 

Plate  XIX.  is  another  arrangement  of  the  same  kind 
of  still;  being  the  addition  of  the  common  still  A  to  the 
patent  still  B.  In  this  case  the  contents  of  B  are  drawn 
down  from  time  to  time  into  A,  and  that  of  A  run  off  as 
dunder ;  the  spirit  from  A  being  conducted  into  B.  One 
fire  heats  *  both  stills ;  and  it  is  stated  that  by  the  general 
adaptation  and  arrangement,  a  very  large  quantity  of  fine 
spirit  is  produced  by  the  consumption  of  a  very  inconsider- 
able amount  of  fuel. 

These  double  stills  are  in  such  repute  that  Messrs.  Bhears 
&  Sons,  have  supplied^  and  are  still  supplying,  numbers  of 
them  for  the  colonies :  but  particularly  Demerara ;  where 
some  of  1200  gallons  are  working  to  the  entire  satisfaction 
of  their  possessors. 

The  stills  of  Blumenthal,  Laugier,  and  Coffey,  though 
very  excellent,  and  no  doubt  very  efficient,  are,  notwith- 
standing, much  better  adapted  for  European  distilleries  than 
for  sugar  estates.  I  have  seen  many  of  them,  as  well  as 
modifications  of  them,  working  on  estates  in  India  and  the 
Straits;  but  I  never  knew  them  to  afford  satisfaction  to 
their  possessors :  probably  from  not  having  such  careful  and 
skilful  workmen  to  entrust  them  with,  as  are  obtainable  in 
Europe.  From  what  I  have  already  said,  it  will  be  seen 
that  I  entertain  a  very  good  opinion  of  the  stills  represented 
in  Plates  XYIII.  and  XIX.,  and  consider  them  well 
adapted  to  the  requirements  of  a  sugar  estate.    But  of  all 
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the  different  arrangements,  I  have  never  known  any  to  sur- 
pass the  common  still  and  double  retorts. 

As  a  distilling  apparatus  peculiarly  suited  by  its  sim- 
plicity, durability,  economy,  and  efficiency,  to  the  wants  of 
the  planter,  I  considered  that  it  stands  unrivalled. 


Common  Still,  with  Double  Retort,  as  manxifactnred  by  Shears*  &  Sons. 

This  represents  the  apparatus  as  it  is  commonly  used; 
but,  if  provided  with  a  wash-heater,  the  pipe  from  the 
second  retort,  instead  of  passing  directly  to  the  worm- 
tank,  would  first  run  through  the  charger  containing  the 
wash,  impart  to  it  a  large  portion  of  its  heat,  and  then 
enter  the  worm-tank.  A  still  of  1,000  gallons,  so  provided, 
should  run  off  500  gallons  of  rum,  averaging  30  to  40  per 
cent,  over  proof,  between  five  o'clock  in  the  morning  and 
eight  o'clock  p.m.  In  working  the  apparatus,  the  still 
itself  is  loaded  with  wash,  and  the  two  retorts  with  a  few 
gallons  of  low-wines,  or  even  water,  sufficient  to  cover 
the  bottom  of  the  vapour-pipe  :  say  about  15  or  20  gallons 
of  low-wines  in  each. 

The  fire  is  then  applied  under  the  still,  and  rum  of  40 
to  45  over  proof  commences  to  flow  into  the  can  placed 
ready  to  receive  it.  When  the  still  begins  to  boil,  the 
loud  rumbling  of  the  retorts  gives  intimation  of  the  fact, 
and  warns  the  attendant  distillermen  to  prepare  for  the 
spirit  in  the  can-pit.  The  fire,  if  burning  strongly,  is  slightly 
checked,  clean  cans  are  placed  in  readiness,  and  the  super- 
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inteDdent  stands  by  with  his  proof  bubbles,  or  hydrometer^ 
prepared  to  test  the  strength  of  the  spirit.  When  it  first 
begins  to  flow,  a  strong  empyreumatic  odour  b  perceptible ; 
therefore  the.  first  gallon  of  spirit  is  thrown  into  the  low- 
wine  butt;  then  comes  the  strong,  well  flavoured  rum, 
varying  firom  40  to  60  over  proof. 

If  an  average  strength  of  30  per  cent,  over  proof, 
be  required,  the  rum  must  continue  to  be  thrown  into  the 
rum-butt,  until  the  20  bubble  rises  in  the  proof  phial, 
when  the  remainder  of  the  running  must  be  thrown  into 
the  low  wine  butt ;  but  if  proof  rum  be  wanted,  the  spirit 
may  continue  to  be  thrown  into  the  rum-butt,  until  the 
28  bubble  rises,  which  will  generally  bring  .the  whole 
running  to  23 :  this,  therefore,  allows  2  bubbles  for  colour- 
ing, &;c.,  to  bring  it  to  the  25  bubble  or  proof.  In  wprking 
with  retorts  I  have  found  these  rules  to  apply  pretty  nearly  ; 
but,  to  be  quite  sure,  all  that  is  requisite  is,  to  test  the  con- 
tents of  the  rum-butt  as  the  running  progresses,  by  which 
no  error  can  occur. 

Whatever  may  be  tl)e  description  of  distilling  apparatus 
used,  it  is  evident  thai  the  object  of  the  planter  must  be  to 
obtain  from  his  fermented  wash  all  the  spirit  it  contains ; 
and  to  do  so  as  economically  and  expeditiously  as  he  can : 
to  accomplish  this,  I  can,  from  long  esperience,  strongly  re- 
commend the  still  and  retorts. 

The  peculiar  flavour  of  rum  is  generally  understood  to 
proceed  from  the  resinous'*^  aromatic  gum  (or  essential  oil), 
contained  in  the  rind  of  J;he  cane  :  but,  apart  from  this,  an 
empyreumatic  oil  appears  to  be  generated  during  the  fer- 
mentation of  the  wash,  which  Liebig  ascribes  to  an  inter- 
change of  the  elements  of  sugar  and  gluten :  from  whatever 
source  it  be  derived,  however,  all  planters  are  quite  aware 
how  undesirable  it  is  in  rum,  and  at  how  much  pains  many  are, 
to  get  rid  of  it,  so  as  to  improve  the  flavour  of  their  rum. 
Its  character  may  be  judged  of,  from  the  fact  that  one  drop 

*  Volatile  or  esBcntial  oU  eontained  in  plants  is  changed  into  resin  by  the 
absorption  of  oxygen  (see  Liebig). 


/^  xjMuiyM  '^'^    »^      cCtyi-.o., 
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is  sufficient  to  taint  ten  gallons  of  spirit.  Mkny  are  the  ex- 
pedients resorted  to  to  expel  this  disagreei^ble  taint;  but 
amongst  them  all,  I  have  found  that  charcoal  and  lime  are 
the  simplest  and  most  efficacioas :  the  former  absorbs  it,  ^d 
the  latter  combines  with  it,  and  precipitates  it  in  the  form  of 
soap. 

The  method  I  have  employed  myself,  and  known  others 
resort  to  successfully,  is  to  have  a  wooden  box  (of  about 
2  ft.  long  and  1  ft.  in  diameter,  with  a  division  in  the  centre 
running  down  to  within  an  inch  of  the  bottom),  filled  with 
coarsely-powdered  charcoal,  through  which  the  spirit  \a 
made  to  pass  as  it  runs  from  the  worm  in  the  can-pit :  the 
charcoal  absorbs  a  considerable  portion  of  the  oil,  and  the 
rum  consequently  flows  from  the  filter  much  purified.  It 
is  then  conveyed  to  the  rum-butt  (of  about  300  or  500  gals.) 
which  is  situated  at  a  good  elevation,  and  at  once  treated 
with  a  little  caustic  lime  (quick  lime);  being  thoroughly 
stirred  up  to  disseminate  the  lime.  Afler  an  interval  of  two 
days,  the  flavour  may  be  tried ;  and,  if  found  satisfactory,  the 
contents  of  the  butt  may  be  drawn  .off  through  a  charcoal 
filter,  similar  to  the  first,  into  the  colouring  butt,  to  be 
coloured.  But  if  the  lime  used  be  not  enough,  a  little  more 
must  be  added,,  mixing  the  whole  up  again ;  and  after  two 
days  it  may  be  run  off  as  noticed.  At  this  period  the  lime 
will  be  seen  at  the  bottom  of  the  butt,  in  combination  with 
the  oil ;  together  forming  a  kind  of  soapy  precipitate. 

By  carefully  pursuing  this  plan,  I  have  known  rum  of  a 
month  old,  sell  as  two  or  three  year  old  rum ;  so  great  a  dif- 
ference had  it  occasioned,  and  so  much  improved  had  the 
rum  become  in  flavour. 

It  is,  however,  essential  to  remark,  that  both  care  and 
judgment  are  required  in  submitting  the  rum  to  this  process ; 
as  too  much  lime  will  serve  to  render  it  a  neatral  spirit, 
altogether  free  from  the  well-known  flavour  of  rum.  But  it 
is  impossible  to  go  wrong,  if  the  operator  will  only  pay  the 
most  ordinary  attention  to  what  he  is  aboutt    I  cannot  too 
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itrongly  urge  on  planters  the  expediency  of  using  all  means 
m  their  power  to  improve  their  rum  as  well  as  their  sugar. 
\  The  next  point  is,  to  )K)lour  the  rum  which  has  heen  made 
and  improved  as  above :  .and  the  art  of  making  colour,  I 
thiok,  is  one  of  the  most  important  parts  of  the  distillerman  s 
business.  It  very  frequently  occurs  that  really  good  rum 
is  qurl^  spoiled  by  being  badly  coloured :  this,  therefore, 
should  1^  strictly  attended  to. 

The  de^ription  of  sugar  that  may  be  used  for  boiling 
colour,  is  a\well-grained,  fair-coloured  Muscovado ;  such  as 
is  commonly  chosen  in  Jamaica.  This  is  put  into  a  large 
copper  or  iron  boiling  pan,  to  which  heat  is  applied ;  one 
man  stands  by  with  a  wooden  oar,  or  staff,  and  stirs  it  about 
continually,  from  the  moment  it  begins  to  dissolve  until  the 
boiling  is  completed.  Another  man  makes  the  fire ;  which 
may  be  of  cane-trash,  or  dry  brush- wood,  so  as  to  be  instantly 
checked  at  will.  As  the  boiling  proceeds,  bubbles  rise,  large 
and  heavy  at  first,  then  small  and  quickly ;  the  colour  of  the 
mass  changes  from  brown  to  a  deep  black;  the  wooden 
stirrer  shows  the  colour  increasing  to  the  desired  shade,  and 
the  taste  of  the  operator  distinguishes  the  particular  flavour 
required. 

The  nicety  of  his  taste  in  a  great  measure  decides  the  suc- 
cess, not  only  of  the  boiling,  but  of  the  subsequent  flavour 
his  rum  will  have.  No  sweetness  whatever  should  be  appa- 
rent, nor  should  there  be  any  bitterness,  but  just  the  exact 
and  happy  medium. 

Arrived  at  this  stage,  the  fire  should  be  drawn^  and  some 
strong  proof  rum  be  gradually  added ;  the  man  stirring  with 
might  and  main,  until  sufficient  has  been  given  to  ensure  the 
colour  from  assuming  a  solid  form,  on  cooling :  the  whole  mass 
may  then  be  emptied  into  *'the  colour  cask"  in  the  rum 
store.  This  cask  is  generally  a  small  hogshead  placed,  end 
up,  on  a  wooden  horse  two  feet  high,  and  has  a  plug-hole  two 
or  three  inches  from  the  bottom,  to  draw  off  its  contents  when 
wanted,  without  disturbing  any  matter  which  may  have  pre- 
cipitated. 
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Good  colour  is  as  thick  as  it  can  be,  without  formiog  a 
solid  mass,  and  is  as  clear  and  bright  as  possible ;  mixed 
with  rum,  it  should  at  once  give  it  a  clear,  rich  tint,  deToid  of 
any  haziness  or  muddiness  :  but  to  insure  this,  it  had  better 
be  mixed  in  a  pail  with  a  quantity  of  rum,  and  then  carefully 
strained,  previous  to  being  thrown  into  the  rum-butt.  Very 
good  colour  will  not  require  more  than  three  pints  to  colour 
a  whole  puncheon  of  100  gallons ;  whilst  bad  colour  will  not 
incorporate  freely,  but  precipitate,  leaving  the  rum  only 
slightly  tinged. 

From  a  most  mistaken  economy,  some  planters  use 
molasses  for  making  colour ;  preferring  to  spoil  a  whole  pun- 
cheon of  rum  rather  than  use  sixpence  worth  of  good  sugar  in 
making  colour  for  it.  I  have  seen  colour  made  from  molasses, 
and  found  it  such  bad  stuff,  that  I  cannot  imagine  any  per- 
fectly sane  person  can  persist  in  its  use. 

Colouring  rum  is  the  last  stage  through  which  it  passes 
before  it  leaves  the  estate  ;  it  is  then  put  into  hogsheads  or 
puncheons  for  sale,  or  shipment. 

This  brings  me  to  the  end  of  my  subject.  I  have  now, 
therefore,  only  to  take  leave  of  my  brother  planters  and  other 
readers,  who  have  followed  me  through  the  foregoing  pages, 
and  favoured  me  with  their  attention. 

I  have  endeavoured  to  make  this  a  useful  work  to  the 
planter :  I  have  attempted  to  show  him,  in  simple  guise,  the 
various  influences  which  affect  the  cultivation  of  the  cane- 
plant,  and  the  manufacture  of  its  juice  into  sugar  and  rum  ; 
and  ventured  to  point  out  to  him  the  errors  that  exist,  and 
the  means  of  remedying  them.  I  should  be  sorry  to  think 
that  anything  I  have  remarked  on,  should  hurt  the  feelings  of 
any  one :  nothing  can  be  further  from  my  thoughts  than  such 
an  intention.  My  desire  is,  to  benefit  "  the  planting  inter- 
est" by  my  humble  exertions,  and  I  shall  sincerely  rejoice  to 
find  that  I  have  happily  succeeded. 


APPENDIX. 


NOTE  1.— (In  rbveeeiice  to  page  81.) 
Mv  long  absence  from  the  West  Indies,  and  the  extraordinary 
changes  that  have  occurred  dnring  that  time,  render  it  very  difficult 
far  ine  to  afford  anything  like  a  correct  estimate  of  expenses  depending 
on  local  circumstances ;  hence  I  have  thought  it  preferable  to  give  an 
account  merely  of  those  items,  in  which  I  cannot  err,  leaving  it  to 
the  West  India  planter  himself,  to  supply  those  details  which  can 
only  be  known  to  those  on  the  spot»  I  have  now  beside  me  accounts 
of  the  sale  of  Jamaica  estates,  by  which  I  find,  that  many  have  been 
sold  for  little  or  nothing,  and  at  this  moment  I  know  of  others  whose 
proprietors  would  willingly  part  with  them  on  almost  any  terms ;  it 
is  by  no  means  easy,  therefore,  to  assign  any  correct  sum  at  which 
estate's  lands  can  be  purchased  by  a  capitalist,  although  it  is  quite 
certain  that  the  average  price  is  exceedingly  low.  The  following 
will,  however,  assist  the  planter  in  calculating  the  probable  cost  of 
producing  sugar  on  a  West  India  estate : — 

BLOCK.— (Furnished  the  Estate.) 

16-inch  cylinder  (high  presBare}  steam  eng^e  and  mill  (extra  rollers)... ;f  1,250 

2  ranges  (5  each)  of  iron,  improved  evaporating  pans,  containing  3,000 

gallons • 200 

3  iron  clarifiers  (of  500  gallons  each),  with  fittings  complete 90 

1  copper  precipitator,  or  second  defecator,  complete 45 

2  filters,  each  containing  20  bags,  at  6/.  each    •  •  • 12 

10  animal  charcoal  filters,  filled  with  charcoal •  •  25 

KneUer's  concentrating  pan  (improved),  to  contain  200  gallons,  and  per- 
fectly complete,  with  air-pump 120 

50  caring  cases,  lined  with  very  thin  tin  or  lead 7^ 

250  gallon-still,  two  retorts  and  wash-heater,  complete    200 

55  good,  strong,  young  cattle,  at  10/*  a  head 550 

Agricultural  implements,  from  Ransomes  and  May   . .  •  • * 50 

10  two-buUock  carte,  at  10/. 100 

£2,717 
To  this  must  be  added  cost  of  laud ;  improvements  in  roads,  build- 
ings, &c. ;  erection  of  machinery ;  and  many  minor  requisites  which 
may  be  demanded  by  the  condition  of  the  estate. 
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Outline  of  CuaRSNT  Expbnbbb. 

CnltiTation  of  150  acres  of  cane  land  (aa«  page  68)   jS73d 

Manual  labour  of  thirty  men  (extra)  300  days,  at  28.  a  day  each     900 

Mannfactnriog  charges  on  8,662  cwta.  dry  ingar^  at  Is*  3d. 540 

Ditto             ditto  on  6,785  gallons  of  mm 100 

520  tons  of  good  coal,  landed  in  the  island  at  1^ • •  520 

;g2,790 

Add  to  this  Manager's  salary   • ••••      300 

Two  Assistants' ditto    300 

iE3,390 

RiTintN  Peoooob. 
At  twenty-five  tons  of  canes  to  the  acre;  juice  at  10^  Banme's 
Sacdiarometer,  or  eighteen  per  cent,  sugar. — See  page  385,  Tahle. 
8,662  cwts.  of  very  white  crystalline  sngar«  worth  in  the  island  at  least 

15s.  per  cwt i^,497 

6,785  gallons  of  nuD,  30  per  cent.  OTerproof,  at  3i. • 1,017 

je7,514 
Deduct  as  above -    3,390 

BaUnee   <£4,124 

This  shows  a  balance  of  4,124/.,  wherefrom,  items  not  placed,  are 
to  be  deducted,  after  which  a  profit  will  most  certainly  be  dis- 
coyered ! ! 
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TABLB  REPRBSBNTINO  THB  BPBOTFIC  OAAYITT  OF  80LVTION8  OF  8V0AB 

OF  YARIODS  BTRBMOTBS, 

Specific 
gravity. 

Sugar 
in  100 
parts. 

I 

1  Specific 

1  gravity. 

Sugar 
in  100 
parts. 

Specific 
gravity. 

Sugar 
in  loo 
parts. 

Specific 
grayity. 

Sutiur 
in  100 
parts. 

Spedflc 
grsTity. 

inK 
parts. 

1000 

•00 

1057 

•14 

1118 

'28 

1187 

•42 

1263 

•56 

1004 

•01 

1062 

•15 

1123 

•29 

1193 

•43 

1268 

•57 

1008 

•02 

1066 

•16 

1128 

•30 

1199 

•44 

1273 

•58 

1012 

•03 

1069 

•17 

1133 

•31 

1204 

•45 

1279 

•59 

1016 

•04 

i  1073 

•18 

1137 

•32 

1209 

•46 

1284 

•60 

1020 

•05 

I  1077 

•19 

1142 

•33 

1215 

•47 

1289 

•61 

1024 

•06 

1081 

•20 

1147 

•34 

1220 

•48 

1295 

•62 

1028 

•07 

'  1085 

•21 

1152 

•35 

1225 

•49 

1301 

•63 

1032 

•08 

1  1090 

•22 

1157 

•36 

1230 

•50 

1307 

•64 

1036 

•09 

1095 

•23 

1162 

•37 

1235 

•51 

1312 

•65 

1040 

•10 

1100 

•24 

1167 

•38 

1241 

•52 

1317 

•66 

1045 

•11 

1104 

•25 

1172 

•39 

1246 

•53 

1321 

•666, 

1049 

•12 

1109 

•26 

1177 

•40 

1252 

•54 

1053 

•13 

1113 

•27 

1182 

•41 

1257 

•55 
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TABLB  OF  THB  DBNBITT  OF  BOLUTlMTg  OJLSXJOAE  ACCOEDING  TO  THB 
8CALB  OF  BBAUMB. 


Begrees 
of 

Sugar 
inlOO 

Degrees 
of 

Sugar 
inlOO 

Degree* 
of 

in"!S 

Degee. 

Sugar 
inlOO 

Degrees 
of 

in"foO 

density. 

parU. 

density. 

parts. 

density. 

parts. 

density. 

parte. 

density. 

parte. 

1 

•018 

8 

•144 

15 

•276 

22 

•406 

29 

•541 

2 

•035 

9 

•163 

16 

•294 

23 

•424 

30 

•560 

3 

•052 

10 

•182 

17 

•315 

24 

•443 

31 

•580 

4 

•070 

11 

•200 

18 

•334 

25 

•462 

32 

•601 

5 

•087 

12 

•218 

19 

•352 

26 

•481 

33 

•622 

6 

•104 

13 

•237 

20 

•370 

27 

•500 

34 

y644 

7 

•124 

14 

•256 

21 

•388 

28 

•521 

35 

/6(f 

to 
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WORKS    OF    MR.   RUSKIN 

(tBX    **0XIOllD  OBASUAn**). 
I. 

The  Seven  Lamps  of  Architecture. 

By  JOmr  ElTBXnr,  Author  of  «  Modom  Paintert." 

1  vol.  imp.  Sva,  with  14  Etchings  by  the  Author.     Price  One  Guinea,  bound  in 
embossed  cloth,  with  top  edge  gilt. 

II. 

Modern  Painters. 

By  A  OBABVAIX  OF  OXPOXB. 

Volume  the  First.    Fourth  Edition,  imp.  8to.,  price  IBe.  eloth. 
Volume  the  Second.     Second  Edition,  imp.  8to.,  price  lOt.  8dl  cloth. 

'*  A  geoeroiu  and  iiripuiioned  review  of  the  works  of  liriag  paintert.    A  heartj  and  cmieit  work,  ftdl  of 
deep  thooghk,  and  dereiopinff  nreat  and  ftrikins  tnitlia  in  art."— .B^A*  CItMrlnV  Bettiew, 

**  A  Tery  extraordinary  and  oeltgbtAil  book,  mil  of  trvth  and  goodnen,  of  power  and  beauty." 

North  BrUiik  Beview, 

"  Thif  work  ia  the  moat  Taloable  contribution  towarda  a  proper  view  of  paintinf ,  ita  porpoae  and  meana, 
that  haa  eoine  within  our  knowledge.*'  —  Foreigm  Qmarterlj^  Review, 

**  One  of  tlie  moat  remarkable  worlu  on  art  which  haa  appeared  in  oar  time." — Sdtmbmrgh  Review. 

*m*  The  Third  Volume  of  "  MoDxair  Paimtkks,**  which  will  be  illustrated  by  numerous 
engrayings,  is  in  course  of  preparation. 
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A  Glance  at  JRevolutionised  Italy. 

BjGHABLEB  KACFABLAHE,  Authmr  pf  <«  Sports,  FtttUMS  nd 
tilM  South  of  Ztely,"  fto.  fto.) 

2  vols,  post  8To.f  price  £\  It,  doth. 

*'  Tb6M  two  amoffng  and  unpreteodiag  Tolomet  giT«  mon  Insight  into  the  praMot  stete  of  the  lula 
penintuUi  than  can  be  collected  firom  all  the  volumlnoas  gpeechee,  pamphlets,  reports,  imd  iottars  wkh  mMA 
the  press  has  been  Inundated."—  Qmarierfy  Review* 

**  The  graphic  and  circumstantial  report  of  an  eye-witness  Intimatelj  acquainted  with  the  eoontrf.  Matt 
useAU  and  seasonable  rerelatlons.**—  Momimg  CknuUde, 

'*  There  are  a  great  many  striking  pictures  of  the  Italians  of  the  present  di^  In  this  work  ;  and  amch 
Taluable  Infotmatloo  of  the  people  of  Naples  and  of  Borne.**  ^  Ecmom$tt, 

**  These  rolames  allbrd  the  (Uiest  view  yet  glren  to  the  public  of  Italian  aflhirs  dorfiv  Che  Isat  fcw 
•TcntAil  months." —JMtoMite. 

Amtria. 

By  EDW.  P.  THOXPSOK,  Xiq.,  Author  of  "Lifo  in  Busna,"  te." 
1  vol.  post  8to.  with  Portrait  of  the  Emperor,  price  19«.  doth. 

**  We  find  in  erery  page  evidence  of  personal  acquaintance  with  his  sul^ect,  and  an  honest  dJasbe  la  tell 
the  truth  without  fear  or  favour."— J<; 


'*  A  usefVil  volume  f6r  those  who  wish  to  Investigate  the  condition  of  the  Austrian  empire."  —  i 
**  Presenting  within  a  moderate  compass  the  system  and  statistles  of  the  Austrian  empira,  it  Is  a  wosk 
wUeh  may  be  usefully  consulted."  —  Giobe. 
**  Equally  elaborate  and  well-timed."— ^ooiiomAtf. 

Life  in  JRvssia. 

By  EDW.  P.  THOXPSOK,  Xiq.,  Author  of  «  Koto  Book  of  a  Katnimlist'' 

1  Tol.  post  Sto.  with  Plates  and  Cuts,  price  12s.  doth. 

**  One  of  the  most  amusing  and  useful  books  that  have  been  published  on  Russia."—  Spettaimr. 
**  A  work  of  sound  Judgment,  shrewd  observation,  and  extensive  knowledge."  —  Edeetie  Bemew. 

Adventures    of    the   First    Settlers    on    the 
Oregon^  or  Colombia  River. 

By  ALEXABDEB  BOSS,  One  of  the  Ad^ontnrert. 

1  Tol.  post  8to.,  with  a  Map,  10c.  6d,  doth. 

**  An  unpretending  and  sterling  book,  ftill  of  interesting  matter."— fcoNom/sf. 

f*  This  attractive  narrative  cannot  be  read  without  deep  interest."— Jlfonmv  AdterHaer. 

**  Mr«  Ross  has  added  considerably  to  our  knowledge  of  the  Oregon  territory  and  its  famous  river.**— OraMr. 

Miraheau : 

A  Life  History.     In  Four  Books. 

In  S  vols,  post  Sva,  with  Portraits,  price  £l  Is.  cloth. 

••  Mirabeau  has  hero  found  a  biographer  worthy  of  his  genius."  —  Ta^s  Magaxine. 
Ja  SiSLTIJ  VSiS£!f  "J?***  ^^  materials  from  which  to  form  a  judgment  cooceroinf  the  Uttoij 
and  character  of  Mirabeau.  than  the  EngUdi  reader  will  find  elsewhere."  -  BiitiMk  Quarter^Rffiuw, 
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WORKS  OF  MR.  LEIGH  HUNT. 

I. 
^he  Town  :   its  Memorable  Characters  and  Events. 

(ST.  PAUL'S  TO  ST.  JAJIBS'S.) 
S  ▼ok.  poet  Sto.,  with  Forty-five  lUustrations,  priee  S4«.  doth. 

**  A  book  fior  all  dImm  and  all  pertons :  for  the  itady,  whMi  one  li  tirad  of  Uboar  x  for  the  drawlng-rooin, 
carrlace,  or  iteam-boat,  when  indfaied  for  aiDUsement  combined  with  information.*'— 5j»eete«9r. 

**  AmofiK  the  very  pleaaantett  works  of  Leigh  Hant.  We  are  nerer  out  of  tight  of  tovereigna  or  luhlectf , 
notable  bmldloga  and  the  bidldert  thereof,  bookaellert  and  bookmakers,  plays  and  plajers.  men  about  town 
and  their  hanntSb    There  Is  not  a  page,  in  short,  which  does  not  furnish  its  anecdote.*'^—  Aikemntm. 

^  One  of  Leigh  Runt's  masterpieces.**— J?jramAier. 

**  Two  TOlumet  ftill  of  delightftil  gossip  and  weU-ehoaea  anecdotes.*'—  BritamUa. 

IL 

4  Jar  of  Honey  from  Mount  Hyhla. 

Illustrated  by  Richard  Dotlb.     Square  demy  8to.,  in  a  novel  and  elegant  binding, 

price  14«.  • 

"  Amongst  the  books  which  sugcest  themselres  as  the  best  of  gifts  in  a  season  of  gifts,  we  know  none  that 
more  graceftilly  recommends  Itselr  than  *  The  Jar  of  Honey.* "—  Athemtwn. 

**  A  luxury  of  taste  perrades  the  illustration,  the  printing,  eren  the  binding.  The  Jar  is  filled  with  deli- 
cate aiul  noble  iisncies.    ETerythlng  is  turned  to  pleasurable  account  ."-^fMMiAMr. 

"  Fait  of  penetrating  remarks  cleverly  expressed :  Addison's  definition  of  fine  writing  —  thoughts  natural 
bat  noc  obvious."— jJ^Mtator. 

TIL 


Men^  Women^  and  Books  : 


A  Selection  firom  his  hitherto  uncollected  Proee  Writings.     Two  vols,  post  Svo.,    - 
with  Portrait,  price  £l  U,  cloth. 

**  A  book  for  a  parlour-window,  for  a  snnmer*s  ere,  for  a  warm  fireside,  for  a  half-hour's  leisure,  for  a 
whole  day's  luxniy ;  in  any  and  every  possible  shape  a  charming  companion."  ^  We»tmtH$ler  Review, 

**  Mr.  Leigh  Hunt  never  writes  otherwise  than  eheerftilly.  He  wUl  have  sunshine,  w(U  promote  gay 
ipirits.  will  uphold  liberal  truths  ;  blithely,  yet  earnestly.    He  is  the  prince  of  parlour-window  writers." 

^Mciueiuw. 

"  Thl*  b  a  book  Co  b.  In  ttaa  ehmlfbcd  comer  of  .plcuant  room,  and  tob.  takm  opoban  the  iplrlu 
nan  DMd  of  niuhliia." — AoanAwr. 

IV. 

Imagination  and  Fancy;   or^  Selections  from 
the  English  Poets. 

V. 

W'it  and  Humour:  selected  from  the  English 

Poets* 

Bound  in  eloth,  with  gilt  edges,  price  lOf.  ^  each,  or  in  boards  9««  each. 

**  The  design  of  this  deligbtAil  series  extends  beyond  a  coUeetlon  of  elegant  extracta.  Thar  are  selections 
or  tome  of  the  best  things  some  of  our  best  authors  have  said,  accompanied  with  short  but  delicate  exposi- 
tions and  enforcements  of  their  beauties.    They  are  truly  most  genial,  agreeable,  and  social  books." 

"  These  really  delightftil  volumes  give  us  the  best  passages  of  the  best  writers,  in  their  respective  kindtf, 
iliastratfld  by  one  who  will  hfmielf  leave  no  mean  remembrance  to  posterity,  in  the  spirit  of  genial  criticism, 
informed  by  a  delicate  fsculty  of  discrimination."—  Ifomiirg  Chronicle. 


BOOKS  PUBLISHED  BY  SMITH^  BLDER,  AKD  CO. 


3Retent  fittiotei^ 


Jane  Eyre :  an  Autobiography. 


By  CUBBEB  BELL. 
Third  Edition,  with  Prebce  by  the  Author,  S  Tols.  post  8to.,  £i  lit.  6dL  eloth. 

**  A  Tory  |Mith«tfe  tale— Tcrj  diiguUr ;  and  so  like  truth,  that  It  is  dtfUcult  to  avoid  bcMerinf  tfaat  moeh 
of  the  characters  and  inddenu  are  taken  tmn.  Hfe.  It  is  a  book  Ibr  the  etOoyment  of  a  fedlns  heart  and 
Tigoroos  understanding."— Stedtiwod'*  Uagaxime, 

"  A  novel  of  remarkable  power  and  beauty.*'— DsMte  Uninenilf  MagmOite, 
A  book  of  dedded  power.    The  thoughU  are  true,  sound,  and  original.    The  olject  and  moral  of  the 


work  are  excellent.' 

«•  ReaUty— deep,  significant  reality— is  the  ebaiacteristlc  of  this  book.**— Avser'f  Magmkie. 
**  A  very  remarkable  book."—  Qmarterlif  Rewitu. 

The  jEmigrant  Family  ; 

Or,  the  Story  of  an  Australian  Settler.     By  the  Author  of  ^  Settlers  and  ConHels." 

3  Tols.  post  Sto.,  price  £\  1 1«.  6d,  cloth. 

<«  This  is  what  Milton  called  a  real  foot— a  book  aflbrding  solid  inlbrmatios  as  weU  as  UnAj  enlertalii. 
ment.**— 2>a/%  Netat, 
*•  The  story  reads  like  truth— the  chief  merit  of  fiction.*'— Glote; 


**  The  characters  are  drawn  with  diatinctness,  the  InddenU  are  natural  and  striking,  thcM  are  aasny  psa- 
sages  of  great  power  and  pathos,  and  the  truth  of  the  local  colouring  imparts  a  charm  to  the  fictiaa.**— .Iftof. 

**  Intermixed  with  the  story  are  many  sketches  of  the  busfaaess  of  a  settler's  Ufe,  and  the  almost  ramaBtic 
Incidents  that  frequently  occur  in  a  colony."  —  Spectator » 

Lofoden  ;  or^  the  Exiles  of  Norway. 

By  E  W.  LAHBOB,  Author  of  "  The  Buihrnan.'* 
8  vols,  post  8Ta,  price  £\  li.  doth. 

**  An  interesting  and  afibeting  narratlTe."- MonsAv  Po*^- 

**  There  is  evidence  fai  'Lolbden'ofahighandnobledesign,  which  fa  worked  out  eflbetiTe|y  by  sseaaa  of 
character  and  incident.*'— JefTold*f  Newtgaper, 

"  The  story  is  simple,  natural,  and  most  faaterasting.*'— OAnerver. 

**  The  wild  and  rugged  character  of  the  scenery,  the  Norwegian  manners,  and  the  novelty  of  the  diarac- 
tars  and  faiddenu,  give  an  interest  to  *  Lofoden.'  ^* — Spectator. 


There  Is  remarkable  power  ha  this  work.    lu  merit  lies  in  masterly  descrtotloiu  of  seeoea  and  iad- 
denu.'*— MoraoV  CkromMe. 

Trevethlan :  a  Cornish  Story. 

By  wnXIAX  BAYT  WATSOK,  Esq.,  BarrirteMt-Law. 

3  Tols.  post  Sto.,  price  £l  ilt*€d»  doth. 

**  Trevethlan  Is  a  novel  which  fhsdnates  the  reader,  and  the  memory  of  which  he  wiU  not  vfllinfly  let 
die." — MomAv  CSkrvmcfe. 
"  In  this  story  Mr.  Watson  has  Judiciously  blended  together  the  romance  and  the  realttj  of  Ufe.^ 

*'  A  good  story,  dererly  managed,  and  told  in  a  manly  ton»." — flMMilMfr. 

Hosej  Blanche^  and  Violet. 

By  C^*  H.  LEWES,  Esq. 
3  vols,  post  8to.»  price  £\  11a.  Sd,  doth. 

"  Mr.  Lewes  is  a  teacher  as  weU  as  a  narrator.    There  is  no  book  hi  our  reooUecdon  when  tefirmity  of 
purpose  ia  more  keenly  anatomised  or  more  suoceuftilly  demonstrated."— fjoMrtitfr. 
\i^i:^*'2^S^/^g!;^§!J^''^^^^^^  among.our  novelisU ;  he poasesses  no  ordinary  insight  teto  the  human 
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Tales    of  the    Colonies;   or^    ike  Adventures  of  an 

Emigrant 

By  CEABIES  BOWCfBOFT,  Eiq. 

5th  Edit  fcp.  Svo.  price  6«. 


«* « Ttlet  of  the  ColoiiiM*  ii  an  able  end  Interesting  book.    The  author  has  the  first  areaft  reqnlilte  in 
*  *_     --    •—  -        .    ..      .    .       ..  ...  '      •"      ■  real."— AwBlator. 

The  book  is  manifestly  a  mixture  of  Iket  and  fietton,  yet  it  gires,  we  hare  every  reason  to  belleTe,  a  tru 


fiction  —  a  knowledge  of  the  life  he  undertakes  to  describe  ;  and  his  matter  is  solid  and 

**  The  book  is  msolfestly  a  mixture  of  Iket  and  fietton,  yet  It  gives,  we  have  every  reaw/u  w  uouvto.  «  ui 
picture  of  a  settler's  life  in  that  country ;  and  is  thickly  interspersed  with  genuine  and  useful  inrormatton.** 

Chmmberi'g  Edu^bmrgh  JommaL 

The  Bushranger  of  Van  Diemen's  Land : 

Being  a  Second  Series  of  «  Tales  of  the  Colonies." 
By  CHABLBS  BOWCfBOFT,  E^. 
3  vols,  post  Sra,  price  £1  11«.  6d, 

**  These  rolmnes  have  the  same  qualitiei  that  gataied  so  much  popularity  for  the  author's  prarlous  work, 
•  Tsle*  of  the  Colonies.' "— JHftNMto. 

Adventures  of  an  Aide-de-  Camp  ; 

Or,  a  Campaign  in  Calabria. 
By  JAMBS  OBABT,  Eiq.,  Author  of  «  The  Bomanee  of  War." 
«  3  Tols.  post  8to.  price  £l  1 1«.  Sd,  doth. 

**  OTerflowing  with  adventure  ~  adventure  hi  the  camp  and  in  the  chamber,  and  by  the  road-side  i 
soldiers'  adventures,  travellers*  adventures,  lovers'  adventures,  murders  and  abductions,  battles  and  sudden 
deaths,  in  the  romantic  land  of  Calabria."— if tfu. 

**  A  book  of  various  and  stirring  adventure."-^  ^wotolor. 


The  Gap  of  Barnesmore  : 


A  Tale  of  the  ReTolution  of  1688. 
3  vols,  post  8to.  price  £l  1  Is.  Gd,  doth. 

**  A  book  sugfBitlTe  of  political  coodderations  of  the  highest  present  interest  and  applicability  to  the  past 
and  prasent  state  of  Irsland.'*  — >  DmbUu  UtUvenUf  Magtmine, 

**  The  author  is  a  writer  of  ability,  and  be  seems  to  be  acquainted  with  the  local  features  of  the  country  he 
is  wHOnm  aboot,  as  weU  as  the  history  of  the  times."  «  SpecUHor, 

**  An  Uatorleai  romance,  finely  conceived  and  ably  written.  It  poaseiiei  one  great  merit —It  k  Am  from 
party  f«eUng."—Br«aimAi. 


MR.  C.  P.  R.  JAMES'S  RECENT  NOVELS. 

Each  in  3  vds.  post  8vo. 
I. 

Beauchamp  ;  or^  the  JError. 

"  One  of  Mr.  James's  most  socoessflil  tales." — Bc«miner. 

*'  Mr.  Jamas  has  written  nothh«  better  than  •  Beaocfaamp.'  ".GUMr. 

II. 

Sir  Theodore  Broughton;  or^  Laurel  Water. 

III. 
The  Convict;  a  Tale. 

IV. 

Bussell :  a  Tale  of  (he  Meign  of  Charles  H. 

*'  We  hardlT  know  of  any  work  of  this  author  in  which  flctioD  and  history  are  so  weU  amalgamated ;  It  U 
the  esssooe  of  history  connected  with  romance."  —  Spaitatar, 


BOOKS  PUBLIBHBD  BT  SMITH,  KUDBB,  Ain>  CO: 


aaaoritff  oC  ^rattical  informattotu 


The    MaUways    of    the     United    Kingdom 
statisticaMy  considered, 

In  relation  to  their  Extent,  Capital,  Amalgamations,  Debentures,  Flnaneial  Position, 
Acts  of  Parliament  by  which  r^^lated.  Creation  and  Application  of  Sbsret 
Calls,  Dividends,  &c.  &c. ;  concisely  arranged  from  solely  authentic  documents: 
together  with  th$  Railway  jteeotmU  rtmdtrtd  iqmm  a  Ihifonn  Piam, 

By  HASBY  flCBIYrarOB, 
Seoretary  to  the  liveipool  Btoek  Ezohango,  and  AxLihm  of  <*  Hittory  of  tho  Iron  Tnd«." 

1  thick  ToL  8to.,  price  £l  It.  doth. 

Van  Sommer's  Tables  of  Consols  ; 

Exhibiting  the  various  Fluctuations  in  S  per  Cent  Consols  from  1789  to  1848 
inclusive.  ^ 

4to.,  price  £l  is.  cloth. 


Small's  Mercantile  Tables  of  Bengal  Produce. 

1  voL  4to.  £i  lOf.     Any  Table  may  be  had  separately,  price  7s.  Gd. 

Piddington's  Sailor's  Horn-Booh  of  Storms. 

1  voL  Svo^  price  lOs.  6d,  with  Charts  and  Storm  Cards. 

**  A  valiMble  msnual  of  the  Lsw  of  Btorms.  We  with  we  could  bo  rare  that  it  would  be  in  evsry  ifaip  is 
which  English  is  roMl."  ~  Jtketugmm. 

••  A  TsluAble  prscdcsl  work.**~MniM»l  Magaxime, 

**  An  exceedingly  useful  msnual  on  an  important  f  ul^ect,  interesting  to  the  matebroiogiat  as  well  m  the 
mariner."  ^  WftitnintteT  Rtwiew. 

'*  The  law  of  storms  and  the  mode  of  erading  them  are  veiy  ta)Xy  handled  by  Mr.  Plddin^o." 


Ihom  on  Storms  in  the  Indian  Ocean, 

South  of  the  Equator ;  with  Suggestions  on  the  means  of  avoidi^  them. 
1  vol.  Sva,  with  liCap  and  Plates,  prioe  18«.  cloth. 
**  The  work  before  us  ii  most  vslusble  to  lesflBsn.'*  —  Vt^Ueal  Ut^tmtnt*      * 


Thomson  on  the  Scottish  Fisheries. 

ISmo.,  price  S(.  6d.  eloth. 


BOOKS  PUBLISHED  BY  SMXTH^  ELDI;B,  AND  GO. 


Green's  British  Merchant's  Assistant. 

Containing:  Part  I.  Tables  of  Simple  Interest.  Part  II.  Tables  showing  the 
Interest  on  Exchequer  Bills  per  Diem.  Part  III.  Tables  for  ascertaining  the 
Value  of  English  and  Foreign  Stock.  Also  the  amount  of  Brokerage,  Commis- 
aion,  Insurance,  &c  &c.  &c 

Royal  8TO.,  price  £l  1  Is.  6d,  cloth.     Each  of  the  Three  Parts  is  sold  separately. 

Pocock  on  Assurances  upon  Lives  ; 

Including  the  different  Systems  of  Life  Assurance  now  in  use ;  the  Principles^  Terms, 
and  Tables  of  Seventy  London  Assurance  Offices ;  &c. 

Post  8to.,  price  7«.  cloth. 

**  ThoM  wbo  are  likely  to  taaye  recourse  to  life  Insarance,  will  do  wisely  So  consaldnf  this  femiUar 
waptamation  of  its  natare  and  advantages." — QUAe, 

Scrivenor's  JSistory  of  the  Iron  Trade. 

Demy  8to.,  price  15s.  doth. 

«*  Mr.  8ertvenor*s  Hlstoiy  is  written  with  elaborate  resesrcfa  and.anzioas  care,  and  goes  into  and  sshansts 
the  entire  sul^ect.*'  —  TaWi  Magtpitne. 

Bischoffs  History  of  the  WooUen  Trade. 

Two  Tols.  8vo.,  with  Plates,  price  £\  6«.  cloth. 

**  We  reoonmeDd  these  Tolumes  of  Mr.  BischolTs  to  the  careftil  consideration  of  sll  those  interested  in 
the  Buldecu  of  which  thej  treat.**  —  Timei. 

GUbart  on  the  History  of  Ancient  Commerce, 

Post  8to.,  price  7s.  6dL  doth. 
**  A  work  oseAil  to  students  of  political  economy,  and  interesting  to  the  general  reader.**— ^omwsmjI 

Hughes  on  the  Duties  of  Judge  Advocates. 

Post  8to.,  price  7«.  cloth. 

**  Captain  Hughes's  little  Tolume  will  well  sappty  the  absence  of  that  iVill  and  partieolar  infbmation 
which  officers  suddenly  appointed  to  act  as  *  deputy  Judge  advocates '  must  have  ndt  the  want  of,  even 
tboujoAi  tolrrably  well  versea  in  military  law.'*—  Spe^ator. 

**  This  book  IS  a  digest  as  well  as  a  oompihUion,  and  may  be  emphatically  called  * ' 
MIlltMy  Justice.'"      ^ 


s  a  digest  as  well  as  a  compihUibn,  and  may  be  emphatically  called  *  The  Hand-book  of 
'**— iViM. 


TFatherston's  Art  of  Assaying  Gold  and  Silver. 

ISmo.  price  Ss.  6d,  cloth. 

77ie  Farmer's  Friend : 

A  Periodical  Record  of  Recent  Discoveries,  Improrementa,  and  Fhietieal  Saggastions 
in  Agriculture. 

1  vol.  poet  8to.  price  7f.  6d.  doth. 

**  The  design  of  this  work  is  excellent,  and  calculated  to  do  good  serrioe  to  agrlcnltaral  science.    The 
editor  has  peribrmed  his  task  weU.**_  Momi$^  Ckronieie. 

Leslie's  Indian  Meal  Book  ; 

Comprising  the  best  American  Recipes  for  the  Tsrious  Preparations  of  that  excellent 
Article. 

Second  Edition,  (cap.  sewed,  price  Is,  6d. 


<^  /AmZ-JdJ^Wyj  /gfe^y 
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illnsftrateb  j^nentific  CROoritsL 


Sir  John  HerscheVs  AstronomicdlOhservations. 

Made  during  the  Yean  18S4,  5,  6,  7,  8,  at  the  Cape  of  Good  Hope ;  being  the  oom- 
pletion  of  a  Telescopic  Surrey  of  the  whole  Surfiue  of  the  liable  Heareoi. 
commenced  in  1825.^ 

In  1  ToL  royal  4to.,  with  18  Plates^  price  Four  Guineas. 


Under  the  Atupices  ofJST.  M.  Government,  and  of  the  Han.  the  Ckntrt  <f 
Directors  qfthe  East  India  Company. 

Fauna  Antiqua  Sivalensis : 

The  Foml  Zoology  of  the  Sewalik  Hills,  in  the  North  of.  India.  By  Hitgh 
Falcokxr,  M.D.,  F.R.Sn  F.L.&,  F.G.&,  &c.  &c,  and  Pbobt  T.  Cautuct, 
F.ICa,  F.L.S.,  F.G.a,  Mi^or  in  the  Bei^  Artillery,  ftc  &c.  Edited  by 
Dr.  Hdoh  FALcoKsa.  The  Fossil  Bones  drawn  firom  Nature  and  on  Stone 
by  G.  H.  Foan  and  Asnstants. 

*«*  The  work  will  be  completed  in  about  Twelve  Parts,  each  containing  twelve  fiolio 
plates.  The  descriptive  letterpress  will  be  printed  in  royal  octavo.  Price  of  each  Part 
One  Guinea.    Parts  I.  to  IX.  have  appeared. 

**  A  work  of  hammM  labour  sod  rsMsrcfa Nothing  hat  ever  appeared  in  lithography  to  thie  coitry 

at  an  comparable  to  theee  platei  i  and  aa  regards  the  representatioDS  or  minute  oeieoot  leKtnre  tay  Mr.  Fora, 
thev  are,  perhape,  the  moat  perfect  that  have  yet  been  produced  in  any  country  ."—.idUreaf  ^  Oe  Frtsidemi 
t^tke  Qeotogieal  Soetet^  qfLorndtm,  aoth  Febu  1846. 


Published  with  the  Approval  of  the  Lords  Commissioners  of  Her  MajeU^s 

Treasury. 

Darwin's  Geological  Observations;  made  during 

the  Voyage  of  H.M.S.  Beagle. 

Part  I.  —  On  Coral  Formatioits. 

8va»  with  Phite  and  Woodcuts^  15s.  in  doth. 

Part  IL  —  Om  thb  Volcanic  Islands  or  thr  Atlantic  and  Pacific  Ockans. 
8vo.,  with  Map,  10s.  6A  cloth. 

Part  III.  — -  On  thb  Giologt  or  South  Amxrica. 

8V0.,  with  Maps  and  Plates^  12s.  cloth. 


CAPTAIN  ASTLEY  COOPER  KErS 

Narrative  of  the  Mecovery  of  H.M.S.  Gorgon^ 

Stranded  in  the  Bay  of  Honte  Videa 
1  vol.  8vo.,  with  Pktes.     Price  7s.  Gd,  cloth. 
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BOOKS  PUBLISHED  BY  SMITH,  ELDEB,  AND  Ca  9 

WotIu  recently  ptibUshed  under  the  Authority  of  the  Lords  Commissioners 

of  the  AdmiraUy. 

*^*  In  order  to  secure  to  science  the  full  advantage  of  diacoTcries  in  Natural  History, 
^e  liords  Commissioners  of  Her  Majesty's  Treasury  have  been  pleased  to  make  a  liberal 
grant  of  money  towards  defraying  part  of  the  expenses  of  the  following  important  publi- 
cations. They  have,  in  consequence,  been  under&ken  on  a  scale  worthy  of  the  high 
patronage  thus  receired,  and  are  offered  to  the  public  at  a  much  lower  price  than  would 
otherwise  have  been  possible. 

I. 

Dr.  Andrew     Smith's    Illustrations    of   the 
Zoology  of  South  Africa. 

This  work  is  now  completed  in  Twenty-eight  royal  4to.  Par{s,  price  £lS, 
%*  Parti  required  to  eomplete  subseribers*  copies  may  be  had,  price  lOt.,  ISs.,  or  14f.  each. 

II. 

T%e  Zoology  of  the  Voyage  of  H.M.S.  Sulphur. 

In  Ten  royal  4to.  Puts.     Complete,  price  £5 ;  or  in  doth  bindingt  £5  lOt. 

IIL 

The  Botany  of  the  Voyage  of  H.M.S.  Sulphur. 

Complete,  in  Six  aewed  Partly  priee  £3 ;  or  in  cloth  tnndiiig,  £s  5*. 


CAPT.  THOS.  BROWN'S  WORKS  ON  NATURAL  HISTORY. 

Recent  Comhohgy  of  Great  Britain. 

Drawn  and  Coloured  from  Nature.     In  1  roL  royal  4to.,  illustrated  with  59  Plates^ 
^  priee  63<.  doth. 

FossU  Comhohgy  of  Great  Britain. 

Complete  in  1  toL  royal  4ta,  price  £5  lOt.  coloured ;  £3  15s.  pUun. 
Separate  Numbers  may  be  had  to  eomplete  subscribers*  copies,  Ss.  each,  coloured ;  S«.  pUdn. 

Blustrations  of  the  Genera  of  Birds. 

Now  publishing  in  Numbers,  royal  4ta,  each  containing  4  Plates,  price  Si.  coloured. 
Ptirt  I.  is  just  completed,  price  S^  doth. 

Elements  of  Fossil  Conchology. 

13  Plates,  fiap.  8vo.,  price  58.  doth. 

J^habetical  List  of  Shells. 

On  a  Sheet,  price  Is. 


^(tntal  nvia  Colonial* 


A  ShUyry  of  the  Reigning  Family  of  Lahore. 

With  some  Account  of  the  Sikh  Soldiers  and  th^  Sirdan. 

Edited  hylUJOB  0.  GABMICHAEL  SMYTH,  Third  Bengal  Light  C^Tslzy. 

8to.,  price  12<.  doth. 

The  Punjaub  : 

Being  a  brief  Account  of  the  Country  of  the  Sikhi. 

By  UEUT-COL.  STELNBAGH,  late  of  the  Lahore  Senrioe. 

A  New  Edition  rerised.     In  post  %vo,  price  5«.  doth,  with  lilap.     The  Map  maj  be  had 
separately,  price  U.  coloured,  and  1&  6d,  in  case. 

**  There  ii  much  infonnatlon  in  this  ▼olume,  condenaed  Into  brief  ipaios,  aboat  a  people  to  whom  lase  oc- 
cnrreooet  have  given  a  common  interett."  »  Examiner, 

Savage  Life  and  Scenes  in  Australia   and 

New  Zealand. 

'Bj  e.  p.  ABOAS. 
Second  Edition,  in  2  toIs.  post  Svo^  price  £l  4t.  doth.  Plates  and  Cuts. 

**  Mr.  Angai'i  Tolumes  will  do  more  to  famllinrlte  our  countrTmen  with  the  ectoery  and  naCiTaa  of  the 
colonies  deecribed  than  any  other  work  with  which  we  are  acooaiuted.*'  —  EekcUe  Rniew, 

**  These  two  Tolume*  allbrd  on  the  whole  the  most  fUthftd  plcturea  of  aavace  life  in  Aostxalia  and  Kew 
ZeaUmd  yet  pnblished.*'—  Week^  CknmicU. 

Parhury's  Handrboohfor  India  and  Egypt. 

Second  Edition,  post  8to.,  with  a  Map,  price  ISs.  doth. 

**  Mr.  Partrary's  work  Is  the  best  Topographical  Guide  to  the  conntrles  to  which  tt  refers  we  have  ever 
seen."  — fAHMlartf. 

Cooper's  Invalid* s  Guide  to  Madeira, 

Fcp.  8to.,  price  4«.  cloth  gilt. 
*'  A  work  which  may  be  consulted  with  adTantage."  —  Sir  Jamet  dark  on  CUmaU. 

Forbes' s  History  of  California. 

Illustrated  with  a  Map,  Plans  of  the  Harbours,  and  Plates. 
Sto.  price  14f.  doth. 


Gutdaff*s  China  Opened. 


2  vols,  post  8Ta  price  £\  At*  cloth. 

"  We  obtain  fVom  these  Tolnmet  more  Information  of  a  practical  kind  about  the  Chinese  tiian  froaa  any 
other  pubUcatioo.**  ^  AUa*. 

Gutzlaffs  History  of  the  Chinese  JEkipire. 

With  a  Map,  8  toIi.  demy  Svo.  bdi.,  price  £\  to 


/ 
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Vhe  Practical  Sugar  Planter  : 

A  eoiiipleto  Aocount  of  the  Cultivation  and  Mannfacturo  of  the  Sugar-Cane,  aoeord- 
ing  to  the  latest  and  most  improred  IVooessea,  bong  the  Result  vf  Sixteen 
Yean'  actual  Eiperience  as  a  Sugar- Planter. 

By  LSOKABD  WBAY,  E^. 
1  Tol.  8to.,  with  numerous  Blustrations,  price  One  Guinea. 

«*  *  The  Practkal  Sagsr  Planter '  ii  •  nuMt  oieAil  book,  cooUdnlnc  mor«  condeiued  and  solid  general  In- 
fioriDaUoD  than  we  hare  erer  before  found  eoUected  on  the  sata|)ect  o?  which  It  treau.  To  the  actual  planter 
k  win  be  found  a  most  yaluable  work.'*  ^  ColoiUal  Magaxime, 

"  Mr.  Wraj't  work  U  of  commanding  interest  It  iiAiil  of  practical  details,  and  wUl  be  an  exeellenc  guide 
to  plantMTS.'*  ^  EcononUit* 

^'  The  book  is  overflowing  with  Tsluable  Information ;  it  is  immeasurably  the  best  practical  work  which 
has  been  written  on  the  su^ct.'*  -.  AtUu. 

'"  BCr.  Wraj  Is  weU  qualified  to  write  on  this  subject ;  and  it  has  been  his  especial  oblect  to  Introduce  such 
improvements  in  the  culture  of  the  cane  and  manufacture  of  sugar  as  a  long  series  of  experiments  demon. 


strated  to  be  Judicious.**  —  Atkfiumm. 

•'  Tbia  work  is  ablj  written,  and  there  Is  that  system  in  it  which  assufw  us  lU  au 
We  beertitr  recommend  It  to  the  attention  oTaU  West  India  planters.'* «-  fFuUg 


author  is  to  be  depended  on. 


Porter  on  the  Sugar  Cane. 

New  Edition,  revised,  with  PUteB,  demy  Sto.,  price  ISt.  doth. 

A  Sketch  of  Assam. 

With  some  Account  of  the  Hill  IVibes.     By  an  Officer  of  the  E.  L  C  a 

1  ToL  8to.,  with  16  coloured  Plates  and  a  Map,  price  14«.  doth  extra ;  or  SOs.  elegantly 

bound  in  cal£ 

Lt.-  Col.  Jockos  Views  of  Kot  Kangra, 

Coloured  fiMsimilea  of  Six  Original  Drawings,  with  Descriptions.     Colombter,  in  « 
Portfolio.     Price  £2  Si. 

Dr.  Wm.  Geddes  on  the  Diseases  of  India^  Sgc. 

8to.  price  l€s,  cloth. 

*<  To  the  medical  ofllcers  hi  India,  and  espedally  to  those  about  to  proceed  thither,  this  will  be  found  a 
valuable  book  of  reference.*'  —  BriHsA  «md  Foretgm  Medical  Renew. 

^  Dr.  Geddes  has  done  for  the  symptoms  of  the  diseases  which  he  deacribee  what  Louis  has  done  for  the 
microaoopic  phenomena  of  ferer.'*^-.  Medteo-  CUnargieal  Review. 

**  This  work  must  be  referred  to  as  a  source  of  correct  information  on  moat  qpcttlons  relstlnc  to  the 
diaeaaes  prevalent  among  Bnropesas  fa  India.*'— SdUbmr^  MUHeal  emi  am-gkatJomrmU, 


Dr.  Wise  on  Hindu  Medicine. 

1  ToL  8to.,  price  ISt.  cloth. 

Dr.  AUan  Webb's  Pathohgia  Indica. 

Steoad  Edition.    I  toL  Sva,  prie.  16*.  hdf  bound. 
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(EliatatConaL 
JermyrC'S  Book  of  English  J^ithets, 

1 

LiTBKAL  AKD  FlOURATITX. 

Imperial  8vo.  price  95.  cloth. 

**  The  plan  piirnMd  In  thU  ▼olome  !■  to  take  a  subatantive.  and  g^r^  all  the  epitheU  whkb  htnrn 
ployed  by  omr  bett  wrlten  to  qualify  it    What  Mr.  JermTU  has  done  he  has  done  velL"  ^  BrOm 

MR.  THORPE'S  WORKS  ON   ANGLO-SAXON   UTERATURE. 

'  I. 

Anakcta  Angh-Saxonica, 

■  A  New  Edition,  corrected  and  revised.     Post  8to.,  price  12s.  cloth. 

II. 

Anglo-Saxon  Version  of  ApoUonitis  of  Tyre. 

With  a  Literal  Translatioo,  &c.     Post  Sva,  price  ^ 
III. 

A  Grammar  of  the  Angh-Suxon  Tongue. 

By  ERASXTTB  JULSJL 
Translated  from  the  Danish.     8to.,  price  ISs^ 

ELEMENTARY  WORKS  ON  SOCIAL  SCIENCE. 

I. 

Introdiiction  to  the  Social  Sciences. 

Fcap.,  price  52s.  half-bound. 
II. 

Outlines  of  Social  Economy. 

Veaip,  8fo.,  prioe  is.  6d,  half-boand. 
III. 

Questions  and  Answers : 

Suggested  b^  a  Conrideration  of  some  of  the  Arrangements  and  Rektions  of  Social 
life ;  being  a  Sequel  to  the  «  Outlines  of  Social  Eeonomy/*  by  the  ssine  Author. 
Fnp.  8to.,  price  Ss.  half-bound. 

IV. 

Outlinesof  the  Formation  of  the  Understanding. 

¥cap,  Sro,,  price  2s.  half-bound. 

w)int?of  iSw^*12SlliI^2""  Il?*"i?**?  °^  *?  ■«^**  tdmcet  has  the  art  of  stating  clearlr  the  abstmie 
pointt  or  poUUcal  economy  and  metaphysics,  and  making  them  level  to  every  nnderHMaiing."ijEop!S^ 
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Vhe  JParenfs  Cabinetof  Ammement  ^Instruction, 

6  volfl.»  price  St,  6d,  etch.     Each  Tolume  is  complete  in  itself,  and  may  be  had  separately. 

«»  This  little  work  eo 
Qmartniif  Journal  qfl 


'  This  little  work  eoataliis  Jast  that  descrfptloa  of  reading  which  will  be  henaflcial  to  youiig  children.* 


Little  Stories  from  the  Parlour  Printing-Press. 

By  the  Author  of  <*  Th^  Parent's  Cabinet" 

Royal  1 8ma,  prioe  28,  StL  doth. 
**  A  rvj  nice  Uttle  book  for  children."  -  WedU§t  Cknmide, 

Investigation  ;  or^  Travels  in  the  Boudoir. 

By  CASOLZHX  A.  HALffCED. 
Fcap.  Qto.,  with  Plates,  4<.  6dL  cloth. 
**  An  slagsatly-wrttteB  sad  highly  InstnwtiTS  woik  for  yonng  people." 

The  Progress  of  Creation. 

Considered  with  reference  to  the  Present  Condition  of  the  Earth. 
By  MAXT  B0BEST8. 
Fcap.  8Ta,  illustrated,  price  4s.  6d.  doth. 


*•  We  have  seldOBB  met  with  a  work  In  whkh  Instmetlon  and  entertainment  are  more  happily  Mended.**.. 
>  This  bcentiftil  Tolume  forms  an  instmctiTO  coUectioQ  of  striking  foots,  Intenpersed  with  amiable 


Juvenile  Miscellany  of  Amusement  ^Instruction. 

Illustiated  by  FUtes  and  Woodcuts.     Fcap.  8vo.,  price  4s.  Qd,  cloth. 
«•  Filled  with  smusement  and  hutmction,  as  its  title  indicates.**— Cptrf  JbmrmaL 

Mrs.  Loudon's  Light  of  Mental  Science. 

Fcap.  By&^  price  St.  doth. 
«*  One  of  the  most  phlloeophical  books  we  have  seen  for  a  long  thne.**  —  OAferscr. 


M'  DowalVs  Arithmetic  Unveiled. 

12mo.,  price  5s.  cloth. 

Dr.  Beattie's  Grammarian. 

Hmo.,  prie.  it.  cloth. 

Clarke's  System  of  Arithmetic. 

Third  Edition,  lSma>  prioe  Ss.  bound* 
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Rev.  Dr.  Croly's  Sermons. 

1  Tol.  8to.»  price  lOf.  6d.  doth. 

••  Of  all  the  tlMdlogled  prodnctfcma  of  Dr.  Croly  which  hxn  UXLm  undmr  our  noCle^  we  thbik  thk 
TcdaiDci.  in  aianj  rMpocta,  the  motfe  ■triklns.  and  the  mott  likely  to  penMnentlj  eehOithh  Ue  fine  «  aa 
orictnai,  eflbctlTe,  aod  etoquent  preacher.**— BHiteimte. 

Testimony  to  the  Truth  ; 

Or,  the  Autobiognphy  of  a  conTerted  Atheist 
8d  Edit  1  vol.  Ibsp.  Sva  Ai.  €d.  cloth. 

"  A  Terr  tetereetfaig  aooount  of  theexporlenoes  of  an  intelligent  and  sfnoore  atind  on  the  rahlNt  of  »• 
UgfoQ.    we  can  hooettly  recommend  the  book  to  the  notice  of  our  readert.* — Edeetie  Rewiev. 

'*  The  book  Is  eamettiT  written  ;  and  ezpretaes  the  oonvictions  of  a  •incere  Christian,  whoae  own  ex- 
perience sufflced  to  reclaim  him.*'  —  EooMomtfsl. 

**  The  work  we  trust  will  obtain  a  wide  drcnlatlon,  especially  araoncst  classes  exposed  to  the  eontaftioo  of 
sceptical  association.    Bren  to  Arm  believers  it  Is  calculated  to  be  Tery  proHtable.** — EvamgeUemi  Mmg. 

*'  The  history  of  the  conversion  of  an  IndiTldaal  mind  has  nerer'been  more  minutely  traced :  tiM  psydw- 
logical  phenomena  rerealed  haTO  nerer  been  more  curioua  and  snggesttre ;  and  the  inddcsiu  have  aerer 
been  described  with  moie  minute  lldellty.**  —  AUat. 

Andrew  Steinmetz's  Novitiate  ; 

Or,  a  Year  among  the  Ebgliah  Jeroitt. 
Second  Edition,  with  Memoir  and  Portrait,  1  toI.  poet  8to.  7&  6dL  doth. 

'<  This  Is  a  remarkable  book.  It  describes,  with  a  welcome  minuteness,  the  daily,  nightly,  hourly  ooea- 
pations  of  the  Jesuit  Novitiates  at  Stooyhurst,  their  religious  exercises  and  manners.  In  piirate  and  toeetber ; 
and  depicts,  with  considerable  acuteness  and  power,  the  conflicts  of  an  Intelligent,  susceptible^  hoBOt- 
purposed  spirit  while  pasting  throuffh  such  a  process.*'  —  BrMth  Quarter^  Review. 

**  This  is  as  singular  a  book  of  its  kind  as  has  appeared  sfaice  Blanco  White's  *  Letters  of  Dobindog*  with  th« 
advantage  of  dealing  with  the  Jesuits  In  England,  instead  of  Fopenr  In  Spain.**—  SpeeMor. 

*<  If  It  be  desirable  to  know  what  Is  that  mode  of  training  liy  which  the  Jesuit  system  prepares  fts  noriots 
ffor  their  duties,  this  is  the  book  to  inform  us,  for  it  Is  a  chronicle  of  actual  experience.**—  Anftomtfe. 

Steinmetz's  Jesuit  in  the  Family : 

A  Tale.     In  1  toI.  post  8to»  9<.  cloth. 

"  A  well-written  and  powerihl  novel,  oonstructed  for  the  development  of  Jesuit  practices,  and  la  riMW  the 
Jesuit  in  action.    The  interest  in  some  parts  is  intensely  wrought  up.'* — JoAis  Bma. 
**  Remarkable  ibr  force  of  kleas  and  originaUty  in  style.'* »  ^rttoMsto. 

Mrs*  EUis's  Pictures  of  Private  Life. 

In  S  ToU.  feap.  8va,  price  5f.  each.  doth.     Each  Volmne  is  complete  in  itself,  and  may 

be  purchased  separately. 

The  Life  and  Adventures  of  Zamba^ 

An  Aftican  Negro  King ;  and  his  Experience  of  SUtwery  in  South  Caroluia. 
Written  by  Himself. 
Post  8vo.,  price  7i,  6d.  cloth. 

-  We  have  never  read  amore  liib-like  book.  There  is  a  simplicity  about  the  style  and  inddento  that  If 
quite  CrtuoiiJ^.** Week^  Ckrom/de. 

**  A  very  well- written,  interesting,  and  nseftil  volume— uselbl,  because  it  la  another  and  severe  blov 
levelled  against  the  accursed  stronghold  of  slavery.**  —  IVeeUg  Dupaiek. 

**  It  has  a  Robinson  Crusoe  sort  of  interest.*'  —  Spectator. 

JEtev.  R.  W.  Evans's  Rectory  of  VaUhead. 

Thirteenth  Edition,  price  6<.  cloth. 

•;  Universally  and  cordially  do  we  recommrad  this  delfghtfol  volume.  We  believe  no  person  couM  resd 
this  work  and  not  be  the  better  for  iu  pious  and  touchlnglessons.**  —  Uterary  Gaxette, 
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REV.  CHARLES  B.  TAYLER'S  WORKS. 

I. 

Records  of  a  Good  Man's  lAfe. 

ScTenth  Bdition,  in  one  toI.  small  Sto..  price  7«.  bound  in  doth. 

Wontaffue  ;  or^  Is  this  Meligion  f 

A  Page  from  the  Book  of  the  World. 
New  Edition,  in  fcap.  8to.,  illustrated,  price  6$.  cloth,  and  9t.  morocco  extra. 

IIL 

d  Volume  of  Sermons 

On  the  Doctrines  and  Duties  of  Christianity. — Second  Edition,  demy  l3mo., 
price  59,  boards. 

IV. 

The  Child  of  the  Church  of  JEngland. 

Price  2s.  neatly  half  bound. 
V. 

Social  JEhilSj  arid  their  Remedy. 

A'  Series  of  Narratives. 

In  8  NumbeiB,  sold  separately,  price  la  6d,  each,  or  complete  in  4  vols, 
half-bound,  price  4s.  each  vol. 

**  TiM  defign  of  Mr.  Tsyler  it  praiaewonhy,  hU  ofaject  being  to  counteract,  by  a  series  of  tales,  lllnstratire 
of  the  power  and  neoesflty  of  religion  In  the  daily  and  hourly  concerns  of  life,  ^  the  conftulon  of  error  with 
truth  in  Idas  Martineau's  Entertaining  Stories.*^'—  CMatian  Bemembraneer, 

Mrs,  SarganVs  Christian's  Sunday  Companion. 

Post  8to.,  price  8s.  cloth. 

**  We  cordiaUy  raoonmiend  this  volome  to  the  heads  of  faaailies,  and  also  as  an  admirable  schooUbook  to  be 
read  on  Sunday  morning  to  scholars,  before  proceeding  to  the  temple  of  God.**—  Church  and  State  Qanette, 

The  Family  Sanctuary  ; 

A  Form  of  Domestic  Devotion  for  every  Sabbath  in  the  Year. 
Second  Edition,  8vo.,  price  1$,  6d,  half-bound  in  cloth. 

Rev. H.Mackenzie's  Commentary  on  the  Gospels. 

8to.,  price  7(.  6d  dotb. 
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Bev.  C.  Mackenzie's  History  of  the  Church. 

Pott  8to.,  price  8«.  BdL  cloth. 

"  Within  iU  oonpendioai  psfet  it  eontaiiu  a  rvriew.  careftillT  Uken,  of  the  progi— ■  of  the  Clnvdi  ol 
Christ,  through  all  the  perlU  orpenecution,  dlsuot,  and  herMy,  Wwhich  it  has  teen  tiled,  aa  ia  a  ftr— *i 
up  toits  ooafirmed  ettaoUtbment  in  this  country  at  the  vpoA  of  Iw.*'—  &rmld» 

Morison's  Meligious  History  of  Man. 

Second  Edition,  fcftp.  8ya  price  61.  cloth. 

"  The  plan  of  this  book  is  bcth  exteDdre  and  important— embrMing  an  inqniiy  Into  the  DeCnrs  of  Rere 
lation,  and  Its  influence  on  the  ophiions  and  customs  of  mankind  ;"...**  the  writer  uses  Serifimre  mm  ax 
interpreter,**  and  **  sticks  to  the  literal  text  of  the  six  days.**  —  SpecUOor, 

jReasoUj  JRevelation^  and  Faith  : 

Some  Few  Thoughts  by  a  Bengal  Civilian. 
12mo.,  price  5j.  doth. 

Scripturcd  I^itaphs : 

A  Selection  of  Pasaages  from  Scripture  suitable  in  Christian  Epitaphs. 

Price  2«.  6dl  doth  lettered.     An  Edition  on  large  paper,  price  4s.  doth. 

The  Hampden  Controversy. 

By  the  Bey.  HSirBY  CHBISTMA8,  M.A.,  F.B.8.,  F.8.A.,  fte.  *e. 
8vo.,  price  4s.  6d,  boards. 
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Currer,  EUis,  and  Acton  Bell's  Poems- 

Fcap.  8to.,  4s.  doth. 

Madonna  Pia^  and  other  Poems. 

By  X  G.  OBABT. 
With  Fhrntispiecei  by  Mulready.     In  2  vols,  post  Sva,  15s.  doth. 

Syhilj  and  other  Poems. 

By  J.  J,  MUrCHnfy  Author  of  **  TraAnrd." 
1  ToL  &ap.  8vo.,  59.  doth. 

William  Thom's  Rhymes  and  MecoUections. 

Third  Edition,  with  a  Portrait,  post  8vo.,  price  4s.     An  Edition  on  large  paper, 

8vo.  7s.  6d 
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